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Prof. Korn Operating the Transmitting Apparatus of His Telephotographic System, 


RECENT DEVELOPMENTS IN PICTURE TELEGRAPHY.—[See page 288.) 
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art . bjecta of timely interest If the photographs are 
sharp, the articles short, and the facts authentic, the tribution 
will tr | il attent A epted articies will be paid ft 
it reg ir spe ite 

INAUGURATION OF MARCONI TRANSATLANTIC 
WIRELESS TELEGRAPHY. 

It alwa affords the ScienTiric AMERICAN very rei 
pleust record the final success of an inventor 
who | own the intelligence and indomitable per 

ra hich have characterized M1 Marconi in 

j eu trugegle to achieve the seemingly im 
| ind establish a system of wireless trans 
atlar aphy between the old and the new 
we | it certain that among the man names 
which will always be honorably associated with the 
d } nt of wireless telegraphy that of the young 
Angi will ever hold the place of honor We 
a t) th full knowledge of the fact that the 
foundathe fo his accomplishment was laid ove! 
thirt year zo, when Clerk Maxwell, in an address 
to tl Royal Societ defined the character of the ether 
wave nd predicted the possibility of wireless teleg 
raphy by means of electro-magnetic waves Nor are 
we forget f the fact that in 1887 Prof. Hertz, b 
tl ment of his discoveries, earned the right 
to give his name to the etheric waves which Marconi 
and hi ntemporaries have turned to such good 
accoul 

Ma ni experimental work in transatlantic com 
municatic date from that notable day in December 
i901, when from h position at the top of a lofty 
promonto it the entrance to St. John’s harbor, New 
foundland e received from his station in Cornwall 
England, an agreed-upon signal, the letter 8 Encour 
ized b thi ucces Marconi commenced the erection 
f a ywerful station at Glace Bay, Nova Scotia, where 

4 for huge raced towers were built at the corners of a 
juare ind an elaborate system of aerial wires or 
inteina trung from them and led down to the send 
ing and receiving station below them in the center! 
of the square * year later actual wireless telegraphy 
communication was established between this station 
wnd En nd, and dispatches were sent by the Gov 

ernor-G ral of Canada to King Edward, the King 
of it ind the London Times Subsequently, a 
messa was dispatched from President Roosevelt to 
King Edward, and it was announced that regular 
transmission was about to be inaugurated Appar 
ently the time was not yet ripe for this, and during 

: the past four years the inventor has been devoting 
himself with unrelenting energy to the perfecting of 

ie his apparatus, The power of the plants on both sides 

Be of th Atiantic has been greatly increased, with the 

b result that on October 17 the system was declared 

i 0 endil f dispatches, and on that 

ai ‘ 10,000 word were ent and received In a 
f da time the stem i o be opened for regular 
ommercial dispatches, and there is a general belief 
tt it last Marconi has triumphed over al! diffieul 
tie nd has seen the successful completion of his 
life worl 

; >-e-e — 

ANOTHER TUNNEL BENEATH THE EAST RIVER 

H } COMPLETED. 
I ontracting company which for the past two 
I n at work upon the two tubes of what has 
come t nown as the Belmont tunnel, have com 
ple l vO! nd turned over the tubes to the 
‘ I tunnel company, who will actively 
push forw 1 the wo. f itting them in condition for 
4 operation rl terpri is been rendered possible 
by tt xister ld f hise, which was pur 
cha by the con witl ew to utilizing its 
j sant in buildin independent two-track tunnel 
boiw rty-second St t Man nd Long 
ae Islan ty rhe crossing consists of tw eparate tubes 
isa 
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with a single track in each; and in its general design 


and construction it resembles the Rapid Transit tunnel 


the River at 
definitely stated 


to be opened beneath Kast 
rhe 
ll 


que 


soon 
the Battery have not 
the 
ultimately 
Rapid 
As 
creditable t 
for 
attacked 


the 


company 


whi line wi connect with tunnel; but 


will 
sit 


instance 


new 


the is no tion that it form an 


tween the rran in 


Island 


highly 


important link be systems 


of 
the 


Manhattan and Long an rapid 


contracting work, it is oO build 


until 
three 


ground was not broken construction 


The 
heading 


for 


14 


July 
points 


1905 


from 
Manhattan 


work was 


being driven from 


one 
other head 

shaft, 
River and on 
of the 
fortunate existence of this 


side, another from Long Island, and two 


the bottom of a sunk 
middle of 
tunnel The 


to the 


ings being driven from 


through a reef the the East 


the 


work 


in 
the 
ely 
wa 
the 


enabled 


line of 


larg 


it 


rapid 


progress 
was due 


reef; since heading in each 


the 
in 


possible to drive a 


Oo the 


direction from bottom shaft, and engi 


shields 
the 


Degnon Contracting Company 


neers we! thus to have four oper 


ation in each tube at the same time In driving of 


the hield 


their f 


the 


encoun 
ulties which are 
of the bed 
times, the 


river that they 


tered | share of the diffi pre 


of the 
shields 


character 


that, at 


unfavorable 


East River It stated 


is 


wert to the bed of the were ac 


river water, and, of 


the 


wash of the 
there 
At 
an experimental car is in 
the 


south 


the 


ns that 


tually to 


exposed 


course, this me was usual 


exaspel 


ating trouble of blowouts the present writing, the 


north tube is completed and 
There 


talling 


the 


laving of 


the 


service remains now only the 


track and in of electric power in 


to tunnel complete and ready 
of the 

New York 
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DIRIGIBLE BALLOON IN WARFARE 
they 


tube render whole 


to take its place as general system of 


part 


Rapid Transit in Greater 


For the very simple reason that are only now 


beginning to exhibit qualities which give them dis 


tinct the Screntiric AMERICAN has 


hitherto 
dirigibl 


military value, 
had little 
balloons and airships 
the 


to to the military value of 


the 


Say as 


During past year 
the 
the 
have received 

that the value 

become 


which has been made in 


the 


advance 
both of 


howeve! 


development, dirigible balloon and 


aeroplane, has been so marked and they 


such distinct government recognition 


of of war has 


The military 


these machines as instruments 
a question of international 
of the 


aeronautical 


importance 


of world have 
at 


made 


authorities leading nations the 


and by three, least, 
has the 
while the aeroplane 
It 


engineers 


established 
the 


corps, 


of these dirigible balloon been 


subject of exhaustive 
also 


natural 


experiment; 


of attention. was 
to 
of 


been 


due share 
French 


indebted 


receiving its 
that the 


the world 


iS 


the nation of 


whom is for 
the automobile and the 
the first their 
official 
the 


the 


the development 
should have 
the 


boat 
to 


motor 
and give 

It 
ren 


attention air, 


the 


to turn 


recognition to motor-driven balleon. 


engine which 
the 


excellent 


gasoline 


of 


was multi-cylinder 
automobile pos- 
of this 


development 


dered present perfection 


it is to the 
that the 
gas-filled 


to a shapely 


sible; and qualities 


same engine balloon owes its 


from a huge sphere, helplessly driven by 


the machine, 
still 


headway 


wind and well-braced cap 


able of making 30 miles an hour in air, and of 


holding its own and even making against 


strength 
of the 
three 

to the 
dirigibles 


a wind of moderate 

A brief 
that 
official 1 


review conditions, shows 


the 


present 


which have given 
the 


Lebaudy 


among nations 
French army 
1” « 


which 


airship 
the 
one 
The 
airship ever 


ecognition 


possesses four La 


Patrie,” Republic,” and other, is at 


construction German has 
the 


the 


nt under 


“Zeppelin,” 





pres 
the 
the 
recently 


army 
largest constructed, 
England has 
the “Nulli 
in their order, 
of an 
brothers of that 


Gross,”” and “Parseval;” while 


completed and successfully tried 
machines 
Il”—a 
the 


really 


Taking these 
the 

manufactured 
first 

been 


Secundus.” 
earlier 
name, 
dirigible. It 
the very 
flights 
military 
it 
corps of 


there are “Lebaudy copy 


machine, by 


which was the practical 


seems to have a success almost from 


successful 
The 
impressed, that 


making several 
10 
favorably 
the 


start, its owners 
of 
authorities were 
the 


them 


for distances from to 30 miles 


50 was 


for of aeronautical 
By 
experiments 
decided 
the 


nd 


work 


purchased 
+} 


use 
it was subjected to a long series 
the it 
other dirigibles. of 
“Republic,” com- 


ie army 


and data thus secured 
build 
Patrie” 
the 
The 
city, is 33% feet 


of upon 


was to three Two 


these and have been 


done some excel 
111,195 

196 
horse-power 


has 
of 
diameter 
of 
machine can lift about 2,800 puunds 
and it has made an official speed of 


former 
“Patrie,” 


really 
cubic feet 
feet in length, 
driving 


plete d 
lent capa 
in by 
and carries motors 70 two 
propellers The 
of 
about 30 miles per hour. 


The 
Count 


dead weight 


built 
serman govern- 


world is one by 
and the 
4) feet in diameter by 420 feet in length 


two of 80 horse-power, of 


in the 
sold to 


largest dirigible 


von Zeppelin 
It 


carries 


ment is 


It engines each 


which drives twin propellers, carried at the sides of 
In spite of its great weight, the lifting 


the machine. 
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capacity of the Zeppelin is considerable; for it jg 
claimed that it can carry fully three tons of dead 
weight. This machine has been tested very thor- 
oushly during the past summer, and, judging from 


the cable dispatches, it has shown considerable speed, 
and the ability On 
it against a 
hour 
itself 
the 
flight 
hour. 


to maneuver 
taken out 


wind, 


successfully. one 


occasion driven 
it 
another 


was and 


33- 
mile per which 
On 
continuously 
220 
The 
designs 


against was able to 
it 


hours; 


maintain stationary. occasion 


air for 


of 


remained in seven 


and made a miles at a speed of over 


30 miles an two other German 
officers the Germcn 
of 64,000 cubie feet capacity, ‘s 
by 130 feet in it 
a 55 horse-power motor, and is credited with a speed 
of The 


cubic 


ma- 


chines are from 


The 
in 


by of 
army 


Y feet 


“Gross,” 


diameter length: carries 


29 miles per hour. “Parseval,” a 
feet 


A curious feature of this air- 


much larger 
design, is of 106,000 capacity and carries 
a 90-horse-power motor. 
ship is that the blades of the single propeller consist 
of centrifugal which, they revelved, 
fly and themselves at the proper pitch. 
The “Parseval” has made 20 to 30 mile trips, and has 


stayed 


ribbons as are 


out adjust 


in the air for several hours at a time. 


During the past few weeks the aeronautical corps 
of the British army have made some successful tests 
of their first practical airship, the “Nulli Secundus,” 
which is 30 feet in diameter by 100 feet in length 


and can carry three or four men. The speed is slightly 


over 20 miles per hour; and in a recent trip it was 
driven from Farnborough and maneuvered above the 
city of London, where it was put through various 
evolutions with apparent ease. A distinctive feature 
of the “Nulli Secundus” is a pair of aeroplanes, one 
on each side of the balloon, which can be folded 
against the gas bag when they are not in use. 

Now that the airship has received military recog- 
nition, the question may well be asked, What is its 
military value? Undoubtedly, it will form a most 
important weapon in the hands of the intelligence 


department For scouting purposes, when the winds 
are favorable and the air is clear, it will prove to be 
of the very greatest value; for under such at- 
mospheric conditions it will be possible for a scout 
ing party to rise to a sufficient elevation to avoid 
the enemy’s rapid-fire guns, and sail at will above 
the country in which hostile operations are being 
conducted While so engaged it will be possible to 
take photographs of fortifications; locate the position 


of masked batteries; and determine the strength and 
disposition of the enemy’s forces. In fact, the scout 
ing dirigible balloon will destroy, at once, that secrecy 
upon which the success of a plan of battle so greatly 
depends. 

We think, however, that in its present stage of de 


velopment, the dirigible balloon cannot be considered to 


have any great offensive power. The “Zeppelin,” it is 
true, could carry some three tons of explosives; but 


even with this aboard and put up in the form of high- 
explosive impact shells, it is quite questionable if they 
could be dropped with any degree of accuracy; and it 
well among artillerists that ‘“pot-luck” 
shooting, that is the haphazard dropping of shells into 
fortification, little 
For effective work shots must be aimed, their 
fall watched, and the place of striking made known 
to the who from fixed position 
correct his aim on the information thus imparted, until 


recognized 


is 


a camp or produces very decisive 


result 
artilleryman, 


a can 


the mark is reached. The airship, being a moving body 
and unstable, and obliged, because of the menace of 


artillery, to drop its shells from some thousands of 


feet above the earth, would have to indulge in “‘pot- 
luck” firing. Moreover, the menace of the airships is 
certain to be met by the construction of vertical-fire 


guns designed specially for their destruction. 

Here, in the United States, the War Department has 
elected to follow rather than lead in the development 
It is true, we have seen this year 
but 


of the new weapon. 
the formation of the balloon corps of the army; 
nothing has been done, either by purchase or indepen- 


dent investigation, to produce a military dirigible 
balloon, The Wright brothers, whose American aero- 


plane is so far in the lead that there is literally no 
other to be considered, are now in Europe negotiating 


for its sale to a foreign government. With such men 
as the Wright brothers, Baldwin, Stevens, and 
Knabenshue successfully navigating their aeropianes 


and airships, it would be strange, if it were not so char 
acteristic, that our military authorities should sit still 
in lofty indifference to what is being done by civilians 
in this promising field of effort. 
- ——_—___$$—©-+@-—_________— 

Experiments being made with cassava, under the 
direction of the U. S. Department of Agriculture, show 
it to be one of the best alcohol-producing plants, a ton 
of the root-stock yielding thirty-five gallons of alcohol. 
The plant is easily and cheaply grown, and the yield is 
very large, soil of average quality yielding ten tons 
to the acre. At from 35 to 40 cents a gallon, the gross 
profit would therefore be from $35 to $40 anacre. This 
profit is greater than that derived from the alcohol po- 
tato raised so abundantly in Germany and Russia 
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EFFECT OF AMBROSE CHANNEL UPON OTHER 
WATERWAYS IN NEW YORK HARBOR. 
attention to the letter of a correspondent, 


W lirect 
published elsewhere in this issue, which raises the 
question as to the probable effect of the opening of 


the Ambrose channel upon the other waterways of the 


harbor. The matter is one of decided interest, and, 
if there is any likelihood of the various channels 
being harmfully affected, it becomes a question of the 


highest importance We are of the opinion, however, 
that although there may be a tendency to shoaling in 
some the contiguous channels, it will not 
serious as to prohibit their use; while in any case the 
great width of the Ambrose channel, which when com- 
pleted will have a width of 2,000 feet, will prove ample 


of be so 


to accommodate all the traffic that enters and leaves 
New York harbor. Our correspondent is correct in 
direct passage, 40 feet in depth at 


supposing that a 
low water, and nearly half a mile in width, will have 
the flow of the water of the incom- 
the first place, the pro- 


some effect upon 


tng and outgoing tides. In 

vision of a channel to the sea, out of which 42,000,500 
vards of material have been dredged, will naturally 
attract to itself the main flow of the tidal waters of 


Such water as formerly sought the old 
depth and narrower 


the upper ba; 


channel, with its shoaler 


ship 
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the average rate of 200 feet per annum. Rockaway in 
let has traveled south as well as west, at the rate of 
three miles in sixty years, or over 260 feet per an- 
num; and, should it continue its advance in its pres- 
ent direction, it will ultimately reach the Ambrose 
channel at a point about a mile and a half from its 
seaward entrance. It should be understood that the 
danger is not a pressing one; but it is sufficiently seri- 
ous to demand that some steps be taken by means of 
jetty or training wall to enlist the action of the tides 
in arresting its further progress. 
a 
THE EVIDENCE OF LIFE ON MARS. 
MATHEMATICAL PROOF THAT THE CANALS ARE 
NOT DUE NATURAL CAUSES, 
BY A MATHEMATICIAN, 

The reason for looking askance at the discoveries 
about Mars is, of course, the old reason that man 
shies instinctively at the new and strange, plus the 
added one of his innate aversion to admitting peers. 
AH advances in knowledge of any import have had to 
contend against this spirit, as one versed in the his- 
tory of science is aware. But inasmuch as, when the 
theory has triumphed, one hears no more of the ob- 
jections, the averagely educated man is ignorant of 
the discredit through which it passed. A most inter- 
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mathematicians till Clerk Maxwell showed them to be 
correct from an analytic standpoint. 

11. Airy, Great Britain’s first astronomer at the 
time, was so skeptical of Adams’s analytic discovery 
of Neptune, that he prevented the actual discovery of 
the planet from going to Bngland, an honor it has 
ever since with chagrin been energetically seeking to 
claim 

12. Agassiz and Murray's explanation of coral reefs 
was vehemently scouted at first because it conflicted 
with Darwin's, and even now finds few supporters in 
cngland, though elsewhere generally admitted, 

13. Chandler’s determination of the motion of 
earth’s pole was violently combated by Newcomb 
impossible on mechanical grounds iater shown te be 
incorrect. 

As to what constitutes proof, there is much popu 
lar misapprehension. Proof of any 
tion is nothing more nor less thaa a question of 
ability. Experience of nature 
of truth. The law of gravitation, which is 
believed to be proved, may be so considered only in 
the sense that the chances of its explaining all it 
does would be overwhelmingly against it were it not 
true. Nevertheless, it has quite failed so far to ac- 
count for the motion of the perihelion of Mercury-—to 


he 


a8 


selentific proposi 


prob 
is criterion 


our ont 


ordinarily 


























width, will now naturally seek the line of least resist- esting article could be made out of this point alone. mention only one of its lacune—and an objector 
ance presented by the broad and deep Ambrose chan- Without mentioning such examples as Galileo and might (and, if of the emotional bias displayed with 
nel: and this cannot fail to produce a slackening of Darwin, let me give you a few instances not so com- regard to Mars, would) declare the law unproved 
the flow in the older and more circuitous channel. monly known. Only the temper of the time withholds such from 
The velocity of the water being somewhat less, there 1. Luther voiced the general opinion about Coper- doing so, although by the act they wrote themselves 
will be a larger deposit of the silt contained therein, nicus at the time when he called him “an upstart down as incapable of judging evidence. For none of 
and we may look for a tendency of the old ship chan- philosepher and a fool.” It was not till long after our knowledge of the cosmos, whether of every-day 
nel to shoal up somewhat until a depth is reached Copernicus’s death that astronomers accepted the acquisition or of scientific inquiry, but is based on 
corresponding to the reduced velocity of the current. Copernican system. observation, and therefore on probability alone 
Although, theoretically, there should be The mass of evidence in favor of the 
an acceleration of the tidal flow through habitation of Mars is so strong, that 
the East and North Rivers due to its wo 43 Fad emotional prejudice can attack it oniy 
freer delivery through the lower bay, we a ee by denying the facts. Of these facts 
think that the difference will be so slight an but one of many may be mentioned here, 
as to be negligible. For although an since it exemplifies the preponderance 
enormous quantity of water can be passed 4 4i of probability spoken of. The so-called 
through a channel 40 feet deep and 2,000 : ¥) canals are straight and very narrew 
feet wide, the prism of this channel i 3s by lines connecting little roundish spota 
forms but a small proportion of the total rs ‘5 | with mathematical precision over the 
sectional area of the entrance between a # \7a\, : whole face of the planet. Obcervers 
Coney Island and Sandy Hook. In other ° a\ss =. ; d0rr depth 1902 with keen eyes and good atmospheric ad- 
words, we believe that the readjustment Pe i 4 “ts : net rf. pert OF WATER vantages agree in the detection. Now 
of flow, both as to direction and velocity, oO. a al _? ; yo? 40 the chances that straight lines of the 
will be confined to the stretch of water sie eS Lien a i ‘ ga size of these should be the outcome of 
extending between the outer bar and the | bie S RROMER L he oP $ : 5 natural forces are millions to one, of 
Narrows, or what is known as the Lower " - a a F % 20 ee i all we know of the cosmos. But this is 
Bay. J <s 8 “4 " af P far from all, and is not the special point 
But when our correspondent touches on ae ‘ 10 wast on Pa in the matter. If straight lines of the 
the question of the readjustment of the ¥ ” ss a 6s ccaneyg ema. ’ sae al given length be thrown haphazard over 
sands to seaward of the outlet of the i . rn ee . iB a surface, which means strewn without 
new channel, he brings up what to our + : unis W os a ~ 7 pe Ps Shore line of 18&4-— accordance with an underlying pian, the 
mind appears to be the most important ee _ s— . 2 340 bs ” * 1881 chances that more than two will cross or 
question of all. The channel, as com- b sa, » ‘Se eve x ” - Bind meet at the same point are as one to in- 
pleted, will extend seaward until it has ay : - °° ” 1902 +004 finity if the lines have no breadth. and 
cut through the outer bar, and reached Soundings of vscedeateneal Scale of Miles one to an indefinitely great number if 
deep water at the 40-foot contour line. 1902 in feet = + > the lines, as in the case with canals, 
This bar and the series of shoals extend have no perceptible breadth, 
ing from Sandy Hook to Rockaway Beach Note advance of Rockaway Beach toward the Ambrose Channel, Let us consider what the chances 
have been formed and are maintained by PLAN OF NEW YORK HARBOR ENTRANCE, are that lines would exactly connect 
the littoral drift from the shores of Long certain centers if they were not di 
Island and New Jersey. The action is one which is 2. Nearly half a century after the Principia of rected to that end. We will take two spots 600 
well understood by government harbor engineers, and Newton was published, the French Academy awarded miles apart as fairly averaging the Martian eondl- 
to Jean Bernouilli a prize for a paper explaining the tions; with the lines, the cana!s, 15 miies wide. Con- 


these bars and low, sandy spits or headlands are the 
result of the joint action of the outflowing tide, bear- 
ing of and detritus from the rivers 
harbors, and of the waves and offshore currents. 
The ability of flowing water to hold finely-divided me- 
chanical in suspension depends, among other 
velocity. As the velocity decreases 
Hence it is that at the outlet 
of the river, channel and other waterways which bring 
down quantities of silt, the current losing its velocity 
as it mingles with the ocean, releases its deposits and 
sand These bars are also increased 
by the action of the waves in transporting the sands 
from the neighboring beaches in a direction parallel 


its burden sand 


and 


matter 


things, upon its 


the matter is deposited. 


bars are formed 


with the shore and piling them up in the form of 
“Spit or “hooks.” The question of the future for- 
mation of a nd bar to seaward of the new. channel 
depends upon tl oaction of many contributory forces, 


ind cannot, with anv certainty, be denied or pre- 
dicted. If the depth increases rapidly beyond the 
10-foot contour line, and the ocean currents flowing 
past the channel entrance are fairly strong and steady, 
there is littl ihood such a bar being formed. 
Although there is little fear of the closing of the 
Ambrose channel entrance by bar formation, ft can- 
not be denied that in future years it may become 


necessary to safeguard the channel against attack by 
the 


‘he encroachment of the sands of Rockaway Beach. 
’ The littoral drift of the sand of this beach is steady 
and rapid, indeed, is that of all the sandy 
beaches of the Atlantic shore of Long Island. It was 
pointed out in these columns a few years ago by Prof. 
Lewis M. Haupt that a study of the charts reveals the 
fact that Fire Island Inlet has drifted to the west at 


very 


as 


movements of the planets on Descartes’s theory of 
vortices, thereby officially condemning Newton’s work. 
As for Newton's contemporaries, they were all but 
unanimous in their condemnation of the Principia, 
even the great Huyghens contributing. 

3. Huyghens’s wave theory of light was denied by 
the world generally, and the English in particular, 
because Newton had adopted the erroneous corpuscu- 
lar theory 

4. A long time elapsed the celebrated 
law of Avogadro (he it was who conceived the idea 
of a molecule as composed of atoms), one of the» most 
fundamental to modern chemistry, was accepted. 

5. Roemer’s detection of the velocity of light from 
the eclipses of Jupiter’s satellites was ridiculed and 
ignored for more than a century, 


before now 


6. It took some time for Harvey's circulation of the 
blood to circulate freely through the brains of man- 
kind. 

7. At the very instant that Ceres was being re- 


gained by Gauss’s analytics, Hegel, Germany’s leading 
philosopher at the moment, published a pamphlet 
demonstrating the absurdity of the existence of any 
such planet. 

8. Joule’s work on the mechanical equivalent of 
heat was saved from oblivion only by pertinent qu-s- 
tions of (the then young) Kelvin at the scientific 
meeting at which it was presented and was about to 
be condemned. 

9. Helmholtz’s great paper on the conservation of 
energy was refused publication by the leading physi- 
cal journal of Germany at the time. 

10. Faraday’s electrical results were disdained by 


ceive, to put the case as favorably as possibie for the 
side of natural forces, that the spots were themselves 
decided by explosions there giving out radiating lines, 
Now, what is the chance that one of these lines would 
hit another spot? Think of a 600 miles in 
diameter about one of the spots, and take as a meas 
of the Martian state of things that six radiate 
from the lines being 
and the spots equally distributed 
50 miles in diameter 

the observations it is evident 
within 


square 


lines 


) miles long 


and 


each spot; each 6 


over the planet 


themsel v« bearing a perceptible 
breadth. From if 
the lines did not strike the oasis or spot 15 
miles on either side the center, the inexactness would 
be visible. A line therefore must hit an area 30 
miles across at a distance of 600 miles. Its range of 
variation in direction come within the 
therefore a little less than 3 But as it 
ate out anywhere round the entire circle of 360 deg., 
the chance that it will strike the spot Is %/360 
1/120. As there are six radiating the 
that one out of the six 6/120 
sider a third spot equidistant from the 
Here there are but five possible lines to strike it, 
being already supposed disposed of by striking oasis 
number two. The chance of the third spot being hit 
is thus 5/120. For a fourth spot it is 4/120; for the 
fifth, 3/120: for the sixth, 2/120; and for the seventh 
the last spot near the first in the arrangement 120 
That all six lines from the first spot should strike the 
surrounding spots, the chances 6/120 « 
4/120 K 3/120 « 2/120 x 1 or 1/24,119, 
that is, 24 billions to For the second 
(Concluded on page 291.) 


that if 


to limits ia 


deg. may radi 
or 
chance 


Now 


lines 


does so is con 
other two 


one 


six are: 
5/120 


000,000; 


120 


one 
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RECENT DEVELOPMENTS IN PICTURE TELEGRAPHY. 


SY DR ALFRED GRADENWI 
The telegraphic transmission of handwriting, d: 
ings, photographs, and the like, seen now to be 
tined to enter the fleld of practical application 


aw 


des 


A 





YAY * 


Portrait of King Leopold, 


From a block engraved by the receiving 


few months ago we 
ifAN a system of 

Korn, of Munich The 
to-date illustrated 
once appreciated by 
the well-known French 
journal L ‘Illustration 
and the Ilatter ar 
ranged a severe test 


which would demon 
strate the practical ef 
ficiency of 


The test con 


this appar 
atus 


sisted in transmitting 


the likeness of Presi 
dent Falliéres from 
Paris to Lyon and 
back, over an ordinary 


The 


proved a 


telephone circuit 


experiment 


great success and 
showed that the sys 
tem can be commer 
cially used for the 


tranamission of illus 


trations Lyon lies 
(18 miles distant from 
. making the to 


Paris 


tal distance of trans 
mission 636 miles 
Although a full de 
scription of the Korn 
Apparatus was pub 
lished in the Scien 
rivic American of Feb 
ruary 16, 1907, it may 


be well to briefly de 


scribe the apparatus 
as used at this test 
rhe reveiving and 


transmitting stations 


were arranged side by 
side is shown in one 
of the illustrations \ 


film 


portrait of 


containing the 
President 
Falliéres was mount 
ed on the cylinder of 
the transmitting ap 
pen il of 
Nernst 


focused 


paratus A 
light from a 
lamp was 

through the film on to 
within the 


a prism 


described in 


telephotography 


value of 


newspapers 


1s of the Carbonelle system, 





Scientific American 


cylinder and refracted to a selenium plate below. The 


cylinder was slowly 


revolved 


and the 


light 


playing 


on the selenium plate varied in intensity, and accord- 


ing 


portrait on the film. 


These 


g to the transparency or opacity of the intercepting 
fluctuations, 


by varying 


the conductivity of the selenium plate, according 


to the well-known principle, produced correspond- 


ing fluctuations o1 


fluctuations in a 
by the tube. The 
cused on a 


mounted on a 


ting station In 
the transmitting 
successive points 
reproduced in 


receiving station 


invention 
forward with 
the problem of 


of illustrations 


a Belgian 





only 
transmitted to a 
short interval of 


ready for 


to utilize for the 
either the 


ferences in the 
layer of a 
picture drawn 
metal foil can 


printing 


pulsations in a current 


cylinder 


going through the plate 
versed the course to Lyon 
receiving station, where i 


beam of 
fluctuating beam was fo- 


sensitive I 


the same speed as the one at 
this 


way 


station 


on 
the light value of these points was faithfully 
reverse 


One of 


similar 


engineer 


allows drawings 
time, 
diately at the receiving 


transmission of 


with 


the 


or 


Since the announcement of 
several other inventors have come 
systems 
long-distance 
Special interest attaches to 
H. Carbonelle, 
is apparatus not 


an apparatus invented by 


Th 


or 


distance 
to be 
The sending apparatus 


differences in 
ance shown by a photographic 
according to the amount « 
ent at its different points, or 
thickness of the 
photographic 
non-conductive 
likewise 


which 


Mr 


This curren 
and back t 
t passed th 


a Geissler tube and produced corresponding 


light interc 


yhotographic 


passed th 


transmitting 


negative a 


the illustrations 
shown herewith is a reproduction of a print 
taken from the actual negative produced. 

Korn’s 


Prof. 


for s« 
transm 


photographs to be 


in an extr 


but enables a 


produced 


station 
is so designed as 


electrical 


of metal salt 
else th 


carbon 


be readily 


revolved at 
the transmit- 
as the beam at 


pictures 


plate or film, 


t tra 
o the 
rough 


epted 


film 


rough 
film, 


t the 


ving 
ission 


emely 
block 
imme- 


resist- 


pres- 


e dif- 


gelatine 
print. A 
ink on 


trans- 


at will 
der A of 


receiver. On the 
apparatus, 


either as sender 
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cylin- 


which rotates in 


the direction of the arrow B, there moves an elastic 
metal tracing needle or stylus C in the direction of 
the arrow D, just like the needle of a phonograph. 
The cylinder A is connected to one of the wires, and 
the style C to the other wire of an ordinary telephone 





Portrait of King Edward. 


From a block engraved by the receiving apparatus of the Carbonelle system, 


The receiving apparatus is ex- 


actly similar to the sender, except that tracing needle 


C is replaced by a small engraving needle C’, 
vibrating membrane of a telephone 











ipparai 
mitted. In all cases reproductions will take 
the Screntiric AMER place at the receiving station immediately, without or telegraph 
invented by Prof any developing process. 
such a system for up The whole plant comprises two exactly simila1 
and journals was at phonograph-like apparatus, each of which can be used by the 
i 
mTACON (27 
wr << os 
DIJON { 

















rranesmitting station, 


Transmitting a Portrait of President Falliéres from Paris to Lyon and Back. 
RECENT DEVELOPMENTS IN PICTURE TELEGRAPHY. 


Receiving station. 


carried 
receiver. 


The pictures to be 
transmitted may be 
either photographic 


plates containing met- 
al salts, photographic 
carbon prints, line or 
half-tone pictures, 
metal foils on which 
illustrations or read- 
ing matter have been 


drawn, written or 
printed with non-con- 
ductive ink, and the 


like. At the receiv- 
ing station the draw- 
ing, photograph, hand- 
writing, can be 
received on a layer of 
any soft substance 
such as lead, copper, 
tin, wax, paper, etc. 
Supposing a metal 
foil to be used as or- 
igina! picture, the de- 
sign to be transmitted 
should be fixed to the 
foil by means of non- 
conductive ink, and 
the foil attached to 
the cylinder A of the 


etc., 


sending apparatus. 
The tracing needle 
must then be set at 


the starting point of 
the picture. A_ hol- 
low lead or other cy- 
linder, or else a sheet 
of carbon paper with 
an underlying and an 
overlying sheet of white 
paper should be slip 
ped onto the cylinder 
A of the receiving ap 
paratus. The engrav- 
ing point Cc’ should 
also be set at the 
starting point, and 
the two apparatus 
then set going. 

With the cylinder 4 
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turning round its axis, and the style C moving in 
the direction of the arrow D, it will be readily under- 
stood that the style should successively come in con- 
tact with all points of the original picture. Now, as 
the latter is made up of metal foil, covered with 
variable amounts of oily ink, the tracing point strikes 
alternately metallic spots and spots covered with ink. 
At the metallic spots the electric current will pass 
readily, while at those covered with ink the current 
intensity will be varied, according to the size and 
These variations are re- 
receiver; the engraving 


thickness of these spots, 
produced in the telephone 
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ing: The Milan-Monza-Lecco section, which is to be 
an extension of the Valtellina railroad. This section, 
having 32 miles length, will be operated on the three- 
phase alternating system, and the estimated cost is 
$1,100,000. On the following two lines the same sys- 
tem will be used. The Usmate-Bergamo line, which 
ic 16 miles long, will cost $280,000 to make the trans- 
fer, For the Calolzio-Ponte San Pietro line, 11 miles 
long, the cost is estimated at $100,000. These two 
lines are branches of the Valtellina system and will 
give connection between Milan, Bergamo and Lecco. 
Among the other lines of considerable importance are 

the Gallarate-Arona section, 15 miles long, 

costing $420,000, and the Gallarate-Laverno, 


’ 
serpin: ‘aed 20 miles long, costing $520,000, Both these 
cf lines are branches from the already-exist- 
Nf ing Milan-Gallarate line which take the lo- 
3 cal traffic between Milan and Lago Mag- 





giore, They will use direct current on the 
third rail system such as is now employed. 





a 


Diagram of the Apparatus Used in the Carbonelle System 


of Transmission. 


point ©’ of the latter is made to vibrate, and pene- 
trates into the lead cylinder whenever there is a 
variation in the current intensity, to a depth depend- 
ing on the magnitude of the variation. 

The two cylinders A and A turn at the same speed, 
so that the original copy is reproduced at the receiv- 
ing station in all its shades. In this manner there 
is obtained either a metal block, that can be used 
immediately for printing in newspapers, etc., or else 
an original with carbon copy, which is immediately 
transmitted to the addressee. 

By using a sufficiently hard point on the vibrating 
membrane of the receiver, the inventor has achieved 
the extraordinary result of engraving dispatches and 
illustrations directly om copper and other hard-metal 
This sucgess is of special importance for 
long-distance transmission of half-tone pictures in- 
tended for reproduction on a large scale in news- 
papers, illustrated journals, etc. 

The Carbonelle process affords exceptional advan- 
tages for the telegraphic orders, 
checks, etc., as the addressee, in the place of a fre- 
quently unintelligible, laconic telegram, will receive 
a dispatch in the style of a letter, written and signed 
by the other party himself, which dispatch requires no 


cylinders 


transmission of 

















Field of Vision with Images in Alignment Ready 
for Taking Reading. 


further confirmation and prevents any mistake or fraud. 
As a telegraph apparatus it is claimed that the Car- 
bonelle system will transmit as many as 300,000 to 
500,000 letters per hour, according as the apparatus is 
used in simple or duplex connection. 

The portraits of King Edward and King Leopold which 
are here reproduced, were obtained directly from blocks 
prepared by the Carbonelle process 
at the receiving end of a telegraph 


or erg EIT ES SIS FOIE BEES 2 BIE BIS IS cee eras ad 
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An important section of road will be op- 
erated electrically from Domodossola to 
Iselle, and it will form a part of the 
through railroad from Milan to Lucerne, 
being an extension of the electric meth- 
od used on the Simplon Tunnel road, 
and will accordingly use three-phase current. It will 
cost $480,000 to equip. A part of the Milan-Florence- 
Rome line will be equipped on the electric system 
between Pistoia and Porreta. This section is one of 
the longest, being 25 miles in length, and it is to cost 
$1,600,000. A still longer road is the section from 
Naples to Salerno, and jit will be 32 miles long, cost- 
ing $1,000,000 to equip. 

oo 

COMMANDANT GERARD’S TELEMETER. 

BY OUR PARIS CORRESPONDENT. 

The telemeter recently invented by Commandant 
Gérard, of the French army, is a very useful instru- 
ment for measuring the distance from the observer 
to an object. Such an instrument will serve a variety 
of purposes which will be appreciated. For maneuver 
and instruction work, it serves to give the distances 
easily and quickly, and in actual campaign it comes 
into use for infantry and artillery fire. Besides, it 
gives a close measure of all the leading points situ- 
ated in front of a defensive position. 

The telemeter is formed of a cylindrical box about 
three inches in diameter, as shown in the engraving, 
upon which can be mounted an eye-glass or telescope 
as here represented. However, the optical principle 
vf the telemeter is confined to the working of the 
lower cylindrical part, and we will consider this por- 
tion first. The two parts of the cylindrical box are 
made to turn one upon the other, and the movement 
is limited to one-half the circumference by means of a 
pair of stop pins on the inside. Bach half of the box 
carries at the central part a prismatic ring, whose re- 
fracting angle is represented by the ratio 5 to 1,000. 
Each of the prismatic rings, which are identical, is 
formed by taking a very flat prism having the above 
angle and nearly resembling a flat glass plate, cutting 
it in disk form and then cutting out a central circular 
portion, so that it has the appearance shown in the 
diagram. Were the prism square, as shown by the 
dotted lines, its sharp angle would lie along the line 
CD and the large end along the line EF. Therefore 
the line AB represents the axis of the prism. Referring 
to the edge view, first position, supposing two prisms 
placed side by side with their axes AB and MN in the 
opposite sense, It is evident that the refractive effect of 
the two prisms is annulled or compensated, and the pair 
of prisms acts like a flat plate, giving no refraction 
when we look at an object through them, On the 
contrary, when in the second position, with the axes 
placed in the same sense, the refractive effect will 
be added and is the maximum when at this point 
By rotating one or both prisms about PQ as an axis, 
we can graduaily diminish the refractive effect until 
we bring the pair back to the first position, or zero. 





In other words, we have an adiustable prism which 
gives any refracting angle from zero up to twice the 
stated angle, making the total refraction 10 in 1,000 

Admitting the circular hole to be cut in each of the 
rrisms, when we look at a distant ebject through the 
opening, it will 
be seen of 
course in its 
natural posi- 
tion. Should 
the two prisms 
now be in the 
contrary sense, 
or first posi- 
tion of no re 
fraction, the 
effect on look- 
ing through 
them will be 
the same as if 
a flat glass 
plate with a 
hole in it were 
used. But upon 
turning one of 
the prisms 
about the 
other, a second 
image will ap- 
pear, due to The Portrait of President Failiéres 
the refraction, as Reproduced by the Kern 
and the posi- Receiving Apparatus. 
tion of this 
image relative to the fixed image will vary according 
to the amount by which we rotate the prism. The 
effect of such a combination is shown in one of the 
engravings, which 
viewed in this way. Through the central hole we have 
the natural view. Above it is the refracted view of 
the ship seen through the prismatic part 
the telescope is not essential to the above principle 
but it is needed in practice for viewing distant objects, 
and the result is the same. 

This principle is used to estimate the distance of an 

















represents a ship at sea when 


The use of 


object in the following way: Supposing we know af- 
proximately the value of a distant object, such as a 
soldier in the standing position, taking the average 
height. The two images of the soldier are formed in 
the same way as above, and the prisms are rotated 
until the refraction is sufficient to bring the two tm 
ages just touching each other at the opposite ends, 
that is, with the feet of the upper image touching the 
head of the central image. When this is done, we have 
displaced the image by a distance which is represented 
by its length. Supposing that we had drawn two lines 
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Diagram Showing the Positions of the Disk 
Prisms. 


from a distant point to the head and to the feet of the 
figure, this would include a certain small angle. Know 
ing this angle and the height of the figure, we could 
well-known methods The 
telemeter accomplishes the same result, since we know 
the angle through which the prism is rotated and 
the height of the figure, and the operation is carried 

out automaticaliy upon a set of 

scales. On the first scale 


calculate the distance by 


placed 








line The which 
blocks can be prepared will be in- 
ferred from the fact that the ap- 
paratus will engrave a block of 10 
x 18 centimeters (4 x 7 inches) in 
one minute, The how- 
ever, doubled by duplex connection, 
it being possible in that case to 
telegraph in both directions over 
the same wire without any disturb- 
ance. 


speed at such 


output is, 


— + i i 

The Italian government proposes 
to adopt electric traction to a large 
extent upon the railroads in that 
country which it controls, and Par- 
liament lately voted a credit of 
$10,000,000 for this purpose. Among 

















around the pertion next the tele 
scope, there are 25 divisions desig- 
nated by letters of the siphabet 
with the needed subdivisions. The 
three subdivisions lying between B 
and ©, ete., are designated by B,, B., 
B,, O, C,, ee. An marked 
100 is fixed on the second part and 
can move along this scale. Fixed 
along with the first pari is an index 
A which in like manner rens upon 
the divisions of the second part 
when these portions are rotated. It 
is to be noted that in practice the 
two halves are rotated at the same 
time as nearly as possibie, so ae to 
keep the image upright in the field 
When the index 100 corresponds to 


index 








the index A the two prisms are tn 





the lines which are to be changed 
Over may be mentioned the “ollow- 


METHOD OF USING THE TELEMETER. 


GERARD’S TELEMETER. 


the maximum position ef no refrac- 
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On the contrary, when index 100 is opposite the 


point Z, we hay the opposite position, or maxi 

" 1 elfen giving an angle of the ratio 10 to 1,000 
In the latter position an object of one meter length 
i ompletely refracted, that is, one end of the imag 
} h the | I co ides exactly with the 

1ze of the central openings when thi object 

he distance of 100 met from the observer 

rhe | er Z give the value of the cosine correspond 
( ine of one meter! In like manner the letters 
from 1 ive the value for the other angle co! 
po © greater distances ro find the value in 
rete I cosine, or in other words the distance 
t, the econd scale is used It i raduated in 

di ces from 100 up to 4,600 meter Che first disk 
! 1 seale noti the height of the object, gradu 


ated from 0.30 up to 30 meter 


faking an examplk uppose we made the extremities 
of two images coincide by turning the disks, this dis 
tant object having one meter length and placed at an 
unknown distance When the two disks are turned, we 
read the scale division opposite index 100 Suppose 


thi o be the first division after H, or H Having 


nade the reading e continue somewhat as in taking 

Jlide-rule reading, by turning the index A until it is 
opposite the graduation H, of the second scale Then 
the whole instrument is brought so that we can read 


the seale of heights. Finding 1 meter height, opposite 
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INSTRUMENTS CARRIED IN THE INTERNATIONAL 
BALLOON RACE AT ST. LOUIS. 

Frequent reference has been made in these columns 
to the instruments used by balloonists to determine 
their altitude and also their vertical progress, whether! 
rising or descending The accompanying engravings 
show what these instruments look like, and we wil! 
endeavor to explain their operation. During the inter 
national balloon race at St. Louis, which will have 
been decided before this number issues from the press, 
each contestant will be required to carry a recording 
altimeter of the type illustrated. The case of each 
instrument will be officially sealed before the start, to 
prevent resetting or tampering with the mechanism 

The instrument will make a faithful record of the 
vertical motions of the balloon, and place a check on 
fraud, for as soon as the contestant comes to the 
ground the pen will touch the zero line on the chart, 
marking the finish of the voyage and betraying any 
attempt to prolong the distance covered, by a second 
ascension. 

The engraving shows the altimeter with the cover 
of the case removed. The instrument is, in reality, a 
recording aneroid barometer, but with a chart show 
ing altitudes as well as barometric pressures, so that 
the altitude of the balloon can be read directly and 
without calculation In the aneroid type of barometer, 


e used in place of a column of 


metallic chambers a 
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ehambers is not exhausted, but they are in communi. 
cation with the outside air through a pipe which 
passes through the cylinder. By means of a rack and 
pinion, the slightest extension or compression of the 
series of chambers is communicated to an indicator 
needle. The cylinder communicates with the free air 
by means of a flexible rubber tube, and as long as thig 
is open, the pressure within and without the chambers 
remains equal regardless of the rise or fall of the 
balloon, and the needle continues to point to zero, 
If, however, the balloon be. rising and the rubber tube 
be pinched, the air in the cylinder will be trapped, 
and as its density is greater than that of the air above, 
with which the interior of the chamber communicates, 
it will tend to compress the chambers and thus turn 
the needle toward the right. If the balloon be fall- 
ing the reverse takes place, the difference in pressure 
of the trapped air and free air causing the needle to 
move toward the left. The button at the right per. 
mits of adjusting the needle to the zero position. §o 
delicate is this instrument that it will detect a rise or 
fall of three feet, and by noting the time it takes the 
needle to move over a graduated arc, the rate of verti- 
cal motion can be determined. If a stop cock were 
used in place of the rubber tube, the aeronaut might 
inadvertently leave the cylinder closed while moving 
through a wide range of barometric pressure, and this 
would injure the delicate mechanism. In order to 
protect the instrument against changes of temperature, 





wuts in Fertilization, 





recent address 
at Boston up- 
on the subject 





of fertilization, 
detailed his 
latest conclu- 
sions, the re- 
sult of ex- 
periments 
with the un- 
fertilized eggs 
of star-fish, 
s e a-urchins, 
and other low 
types of ma- 
rine life By 
chemica? 
means in the 
laboratory he 


thi olnt is read the distance soughi for, or 500 me mercury A pair of these disk-like chambers in super 
t if the object were two meters in height instead posed position may be seen in the engraving. The air it is inecased in heat-insulating material. This also 
ff one, the distance sought for would be doubled, or is exhausted from within the chambers, which are protects it in case of accident to the balloon. 
1,000 meters, according to the same scale readings made of very thin meta] so that the pressure of the e+1Ore 
rakts is a standard the supposed height of a soldier outside air will tend to compress them. Any change Chemical Experin 
of infantry corps, or 1.68 meters (5 feet 6 inches) the in air pressure will cause a corresponding variation in Prof. Loeb, of the University of California, in a 
distar would 
he i) meters 
19 d 1 
ni ited ol I 
lier ‘ 0 
t te { leet 
icne } 
1 ' er 
} ird ): 
le aph 
0 of s ine 
Teet) 
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! t yards) 
te All these 
a tit are 
I ada Lbove 
opposi th 
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campaign work 


the opserva 
tion is made 
ipon object 
wh ‘ height 


rproxil 
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was able to 
awaken the 
dormant pow- 
ers of develop- 
ment in uwun- 
fertilized eggs, 
i and also. to 











niate known cause a mem- 
1 sol The Statoscope, With Which the Rise or Fall The Altimeter, an Instrument Like the Barometer, Which Records brane to form 

of caval of a Balloon Can Be Detected, Vertical Movements of the Balloon. about the egg, 

or infantry a frequent inci 

A to the INSTRUMENTS CARRIED IN THE INTERNATIONAL BALLOON RACE AT ST. LOUIS. dental accom 
telescope, al paniment of 
most any type f ert ilization. 
‘ e used which is appropriate for the purpose. The the compression of the chamber walls, and these vari The treatment with fatty acids, alkalies, and f:t 


f the instrument can be varied in the following 


Wii nm order to estimate the distances for artillery fir 
ims wo soldiers are sent to a certain distance, say 
L000 meter ind they place themseives on a line facing 
the observer, a certain number of gun-lengths apart 


with the heels joined. Such a distance can be meas 
ired quite accurately, varying from two to six gun 
lengths The observer now sees a double image of 
the two men, or four men, but by rotating the two 
disks he can bring the left-hand man “(refracted 
image) in coincidence with the right-hand man (direct 
ina ind he ther ees but three men in the fleld 


Ry tl per reading of the s« he at once finds 





the distance, and such a reading is quite accurate A 


base of five gun-lengths or 6.50 meters (7.1 yards) 





a correct estimate for the measures needed for 
‘ 


iring practice from 650 meters (710 yards) 


up to 100 meters (2,625 vards). and the error need 


not be more than 25 meters (27 yards) in the latter 

in actual campaign work, the telemeter can render 
great service in the estimating of distances for firing, 
owlr o 1 implicity of operation olid construc- 
tins 1 small size In artillery fire it is of great 
\ n he distance at once without requir 
ing a preliminar hot, ana the enemy is not fore 
warned in this case, th iving a great advantage to 
the attacking part In an assault upon a fixed posi- 
the he exact moment for commencing the fire is 
found by the observation of t! tanes The value 
vf such an instrument will thus be ippreciated 

+o 
The earliest authoritative instan yf windmill In 


England wag one at Bury St. Edmunds in 1191 


ations are communicated by means of a lever to a 
rock shaft on which a pen arm is carried The pen 
makes a record of the variations on a chart carried 
by a revolving cylinder The cylinder is driven by 
clockwork, and in the case of the instrument here 
illustrated, makes one complete revolution in six 
hours. The chart is ruled to show the barometric press 
ure in millimeters of mercury from 760 to 400. On 
the same chart are marked the altitudes in meters 
represented by the variations in the air pressure. The 
instrument showed a range of over 5,000 meters, or 
more than 16,000 feet The pen may be adjusted to 
allow of setting it at zero at the start of the race 
regardless of the barometric conditions prevailing at 
the time and the altitude of the starting point above 
sea level A lever projecting from the front of the 
casing is connected with a _ vertical wire bearing 
against the pen arm. By operating this lever the pen 
may be withdrawn from the chart, when it is desired 
to discontinue the record 

When one is floating in the air at a short distance 
above the ground he is too far removed from any 
reference points to determine whether his balloon ‘s 
ascending or descending. In the earlier days of bal 
looning bits of paper or chaff were thrown out of the 
car and by their apparent rise or fall the vertical 
motion of the balloon was judged. But this was very 
unsatisfactory as it did not allow for currents of air 
which might carry the chaff up or down. The ordi- 
nary barometer is not sensitive enough to record a 
slight rise or fall, but a special instrument called the 
statoscope has been made to meet this demand It 
consists of a cylinder in which are a series of con- 
nected chambers of the aneroid type. The air in these 





solvents followed by immersion in concentrated sea- 
water containing oxygen led to apparently normal de- 
velopment of the eggs. The acids, alkalies, and fat 
solvents act on the fats of the egg and start oxida- 
tion; the concentrated sea-water regulates and nor- 
malizes these processes. The formation of nuclear 
material results, and once begun this material repro- 
duces itself automatically. These researches indicate 
an important part played by oxygen, and show that 
the sole object of oxidation is not, as is still taught, 
the production of heat 

The goal of research in this field of investigation is 
the method of the formation of nuclear material. 
When this is understood, it will be one step toward 
the solution of the interesting question as to whether 
or not it will ever be possible to produce living from 
inanimate matter 

- > +-e8-2 

Dr. Wiley, the chief chemist of the Department of 
Agriculture, is endeavoring to learn the wholesome- 
ness of so-called “soft drinks.”” The inquiry is the 
result of a request from the War Department for in- 
formation regarding the different varieties of- aerat- 
ed'drinks that are sold at army canteens. Dr. Wiley 
will select a class of young men upon whom he will 
experiment with the drinks usually sold at soda foun 
tains and in “pop” bottles to determine the effect, 
whether deleterious or otherwise. A soda fountain will 
be installed at the Department of Agriculture to furnish 
the requisite fizz water for the class, which will begin 
next month with the free soda water. The result of 





the experiments will be turned over to the War Depart 
ment and will also be made the subject of a report D¥ 
Dr. Wiley to the Secretary of Agriculture, 
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The Scientific American Trophy. 
To the Editor of the ScienTiric AMERICAN: 

Permit me to voice my hearty appreciation of the 
beautiful aeronautical trophy which you have so 
kindly donated. As a member of the Aero Club of 
America, and one interested for many years in the 
science of aerial navigation, and as a friend and warm 
admirer of the late Samuel P. Langley, I wish par- 
ticularly to express my appreciation and satisfaction 
of the manner in which you have identified his name 
and most important work with the trophy which has 
been prepared under your auspices. 

WiuLuiAM J. HAMMER. 

New York, October 14, 1907. 

>? >a 
The Hudson Celebration, 
To the Editor of the Screntiric AMERICAN: 

Your editorial note on the Commission's sugges- 
tions of Hudson celebration suggests that “the civic 
pride of various communities along the river be 
invoked to participate in like manner according to 
means.” This gives rise to a further suggestion, that 
old home weeks be observed by the towns of the 
river counties. The Hudson east shore counties con- 
tain the oldest homes of thousands and thousands of 
families now in other parts of the State or scattered 
all over the West. It would even be fitting to carry 
forward the plans and preparations next year for fam- 
ily celebrations, the erection of memorials, and the 
completion of histories and genealogies. 

Clyde, N. Y W. L. Devereaux. 

—___—__—___3+9+2_______ — 
Three Apple Crops in One Year. 
To the Editor of the Screntiric AMERICAN: 

Silas Obenchain, sheriff of this county, has a Siberian 
crab-apple tree that was transplanted last fall, that has 
tow on its branches three crops of maturing fruit. It 
bloomed fn April, July, and September. The tree is 
small, but is full of fruit of three sizes. 

I see by a local paper that V.H. Rees, of Collinsville, 
. T., has an apple tree of the early June variety, from 
which he gathered an excellent crop about July 1. The 
second blossoms made their appearance July 10, and 
early in September the tree has bloomed for the third 
time. He transplanted the tree about a year ago, when 
it was five years old. 

I have known fruit trees to bloom the second time 
nd bear the second crop in one season, but these are 
the first instances where I have known trees to bloom 
and form the third crop in the same season. 

Klamath Falls, Ore. F. M. Priest. 


——_ 
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A Suggestion to Aeroplane Experimenters,. 
To the Editor of the Screntiric AMERICAN: 

I am deeply interested in aerial navigation, and 
have wondered why advantage is never taken of our 
immense snowdrifts in the Rockies, as a means of 
giving momentum to aeroplanes and confidence to 
their drivers. I have seen men on skis jump eighty 
to one hundred feet and land in safety; and I have 
thought that if an aeroplane gained its momentum 
in the same way, the presence of deep soft snow to 
light in would give the aeronaut more confidence. 

For years I have watched through a pair of good 
glasses the flights of large birds, such as buzzards or 
eagles. It has been contended that they soar without 
any movement, but I have noticed that they take 
advantage of different air currents. For example, a 
bird 1,000 feet in the air in a current blowing north, 
and with another current 200 feet iower blowing south, 
will with outspread wings drop with great velo- 
city from the higher to the lower current. It seems 
the momentum acquired by gravitation when directed 
against the wind will bring the bird back almost to 
its original altitude. Cc. C. SMITH. 

Douglas, Ariz 

8 Ore :— 
The Quebec Bridge Disaster. 
To the Editor of the Screntrric AMERICAN: 

In reading your account of the Quebec Bridge dis- 
aster, it occurred to me that if the compression mem- 
bers that buckled had been filled with cement or con- 
crete, they would likely have stood the strain. It 
seems to me that if I understood figuring such things, 


I could devise some system of reinforced concrete that 
would hold the steel more rigid, and prevent the 
buckling to which you ascribe the fall of the bridge. 


| should start with the simple proposition to use 
continuous cover plates instead of lateral bracing, and 
fill inside with cement or concrete. Possibly use the 
present form of tateral bracing, with cement both 
inside and outside. and a temporary mold on the lower 
side during construction. 

Probably a bridge builder would modify my sug- 
gestions considerably, but if there is any good in 
them you are welcome to them. R. B. Spurein. 

Arlington, Texas, October 2, 1907. 

[The use of concrete in the manner suggested above 
would entail the addition of too much weight. Ample 
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stiffness could have been secured in the compression 
members of the Quebec bridge by the use of cover 
plates in place of latticing, and the insertion of longi- 
tudinal and transverse diaphragms between the four 
ribs of the chord.—Ep.] 


*- 





Effect of Ambrose Channel Upon the Other 
Waterways in New York Harbor, 
To the Editor of the Screntiric AMERICAN: 

Apropos of the opening and continued enlargement 
of the new ship channel across the vast shoal i. lower 
New York Bay, it becomes an interesting speculation 
as to its effect in the way of a readjustment of the 
natural conditions in the waterways contiguous to 
New York above and below this channel. A direct 
passage 40 feet deep and nearly half a mile wide 
(2,000 feet) will be one of no mean proportions, and 
may be expected to materially accelerate the currents 
in and out at each tide through the East River, <Iell 
Gate, and the North River, on account of the more 
prompt delivery of the tidal flow It will doubtless 
have the effect of decreasing the rate of flow through 
the longer and more circuitous old ship channel in the 
lower bay, and possibly to the extent of permitting 
a gradual deposit of silt that will ultimately make 
dredging necessary to maintain its present depth. 
A readjustment of the sands to seaward of the out- 
ward end of the new channel may also take place, 
whereby the present channels not in the direct line 
of the new flow may not be kept open naturally as at 
present. This would probably be in the way of cut 
ting away some of the bars in line of the new flow, 
and dropping the material in the contiguous deeper 
channels. In time this could easily result in a much 
wider outside channel! of less genera! depth, and pos- 
sibly in time to less than 40 feet. The speculations 
of your “Tidal Expert” on this subject will make an 
interesting article in the columns of the Screnriric 
AMERICAN. F, N. Trevor. 

Lockport, N. Y., October 10, 1907. 





THE EVIDENCE OF LIFE ON MARS, 

(Continued from page 287.) 
spot, which has three tentacles still free, the chances 
that it will similarly connect with others is 3/120 x 
2/120 * 1/120; so that the first fraction must be fur- 
ther multiplied by this one, and so on for the other 
spots. Now, when we reflect that 200 spots more or 
less are connected in this manner, the absurdity of 
the lines being radiations dawns upon us. For the 
chance that 200 spots should be thus interconnected 
is (3/120 « 2/120 * 1/120)™, or as one to sixteen 
with 259 ciphers after it! For this reason no mathe- 
matician could for a moment suppose them to be 
cracks, but unfortunately most laymen and many 
astronomers, contrary to popular misapprehension, are 
net mathematicians. 

Reversely, this enormous number to one is the 
chance that the lines are the outcome of a definite 
underlying plan not due to natural causes, unless we 
suppose natural causes of which we have no cogniz- 
ance, and therefore no specific right to call in. The 
whole aim and action of science is to explain; it is 
only nescience that summons the unknown to its aid. 
But here we have an explanation at hand able and suf- 
ficient, to wit: local intelligence on the planet direct 
ing the position of these lines. This takes the place 
in our present inquiry that the law of gravitation does 
in the movement of the planets, and in both the 
mathematical chances in its favor are so overwhelm- 
ing as to constitute what we mean by saying a thing 
is proved. I have mentioned here but one line of 
evidence; many more will be found in “Mars and Its 
Canals,” all converging to the same conclusion. No 
assumption of life is made there, but preponderances 
of probability are massed one upon another to show 
it, which is precisely what we pronounce proof. 


—_——- Se 





Death of Enos Brown, 

Enos Brown, San Francisco representative of the 
Screntiric AMERICAN, was taken violently ill while 
seated at his desk on the evening of October 11, and 
died about twenty minutes after six, shortly after the 
attack. 

Mr. Brown was born in New York State some sixty 
years ago. In 1886 he began newspaper work in San 
Francisco, and after serving on several other jour- 
nals, became the representative of the Scienrivic Am- 
ERICAN on the Pacific coast, in which capacity he 
served until a year ago. In him were combined in 
tegrity with geniality, and scientific attainment with 
stable practicability. 
> +@+ > 

Eradication of Birthmarks by Radium. 

Birthmarks, which have always been considered as 
indelible, are now said, on the authority of two Paris 
physicians, to yield to the action of radium. The new 
method has proved equally successful in the cases 
of adults and children. 

The marks are effaced by the simple application of 
a plane surface covered with varnish containing 
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radium. The action is regulated by the iepgth ard 
frequency of the applications, ‘BPS TR Meat ions are 
said to be painless. The treater nt may be‘afplied to 
an infant during sleep. f Phey pera Hlaha..: at the 
birthmarks most easily qured are it oae Ger hich are 
most highly colored. , Pvoge yah 





Cook’s Polar Expedition, 

Dr. Frederick A, Cook is at present at Etah, Peary’s 
base in North Greenland, and proposes to make a win 
ter dash for the Pole. This expedition is in marked 
contrast to many which have set out for the same 
objec\ive Dr. Cook is attended by only one man, a 
cook, and his expedition is said to be an afterthought, 
he having resolved on making the attempt while on a 
pleasure cruise in the North His plan is to stay at 
Etah until December, until the ice pack becomes well 
hardened, then dash along the pack When open 
water is met he will cross it in two canvas boats. D1 
Cook will take but a few Eskimos and dogs and will 
relay them in stations all the way He wiil take sub- 
stantially the same route as Peary 

Capt. Bartlett, the sailing master of the craft which 
conveyed Dr. Cook to Etah, says that a fine lot of 
dogs are available. To reach the Pole and return in 
safety, Dr. Cook must cover about one thousand 
miles—a dangerous trip in the winter season 

— mem ree 
The Current Supplement. 

After having been lost to the world for nearly 
thirteen centuries, the sacred city of Abu Mina, the 
shrine of Saint Menas, has been found, This inter 
esting discovery is entertainingly described by BE 
Alexander Powell in an article which bears the title 
“An Egyptian Lourdes.” “Fishes That Hatch Their 
Eggs in Their Mouths” is the titie of an article which 
tells much which is curious and new. The pineal! 
eye, the pineal gland, and the pituitary bedy, although 
they have been studied chiefly in the human subject 
and from a medical point of view, are not peculiar 
to man, but are found in all mammals. These threo 
brain appendages, which after being lone negiected 
by entomologists and physiologists are now attracting 
a good deal of attention, are described in uwniechnical 
language, The solar radiation which maintaine life 
upon the earth produces on our senses impressions 
comparable with the effects of artificial sources of 
heat and light. Hence, astronomers and physicists 
have been led to seek a measure of calorific power 
of the sun by comparing the heating effects of its 
rays with that of a source of heat whose intensity 
can be measured directly. An account of these exper! 
ments is given by A. Millochau, who is assistant 
professor at the Meudon Observatory, which makes 
a sy ‘ialty of solar physics. G. R,. Agassiz telle now 
observations of Mars are made at Fiagstaff, where 
Prof. Lowell has discovered so much about our plane- 
tary neighbor. The steel steam collier “Malder 
recently built at the yards of the Fore River Ship- 
building Company, marked the addition to the United 
States merchant marine of one of three vesseis des 
tined, it is believed, to revolutionize the tidewater 
coal-carrying trade of the Atlantic seaboard The 
vessel is described and illustrated in the current Suv 
PLEMENT, The ninth installment of J, H. Morrison's 
interesting treatise on the development of armored 
war vessels is presented. In this installment the 
Crimean war and early foreign armor are discussed, 
as well as the ironclads of the Union navy during 
the civil war. Walter J. May gives some practical 
information on brass waste in machine shop and 
foundry. A third installment of Prof. Watson's Ple- 
ments of Blectrical Engineering is pubiished. In this 
installment the arc-light dynamo is simply described, 
Henry L. Gantt contributes a thoughtful article on 
the economical] utilization of iabor jertram Bolt 
wood writes on the origin of radium 

->-+e,- > 
The St, Louis Balloon Bace. 

At the time of going to press it is stated that J. C., 
McCoy and Capt. Charles De F. Chandler, of the United 
States Signal Corps, have won the Lahm cup, although 
no: definite news of their alighting had been received, 
Their balloon, however, was seen near Poim. Pleasant 
in West Virginia, 502 miles distant from the starting 
point as the crow flies, so that the trophy is theirs 
without question. 

The ascension was made from St. Louis on Octo- 
ber 18, for the purpose of testing the sustaining pow- 
ers of the gas to be used in the internationa! contests 
which begin on Monday 

Fortunately, provisions were taken as a safeguard, 
in spite of the fact that the trip was not undertaken 
with the intention of trying for a record. The aero 
nauts passed over the States of Illinois, Indiana, Ohio, 
and part of West Virginia, 

The world’s balloon record, which has stcod for seven 
years, was established in 1900 by Count Henri Dela 
vaux, who covered 1,300 miles, from Paris into Rus- 
sia, breaking the record made on July 1, 1859, by Prof. 
John Wise, who covered a distance of 1,150 miles, from 
St. Louis to Henderson, N. Y. 
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WHEEL SKATES FOR USE ON ORDINARY ROADS 
BY OUR BERLIN CORRESPONDENT. 

Attempts have been made from time to time to ex 
tend the sport of skating to ordinary smooth roads 
The reason that roller skates cannot be used on ma 
eadum roads is because the rollers are of such small 


diameter that they drop into every depression ad 


unevenness of the road and check the progress of the 
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NEW EUROPEAN FLYING MACHINES. 
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

An aeroplane which has many novel features, both 
as to the general form and principle of flight adopted, 
and also as to the method of constructing the frame- 
work, has recently been constructed by Capt. Fer- 
ber. We have already had occasion to illustrate the 
previous work of this distinguished aeronaut, and 
it will be remembered that he was one of the first to 
take up the study of the subject in France, having 
made many experiments with different forms of appa- 
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structed. That the flyer is making progress wil] be 
seen in the views of the wings, which are now wel] 
under way. Capt. Ferber has some original ideas 
about the method of constructing the wings. Because 
of their curved form he wished to dispense with all 
brace wires such as are commonly used for stiffening 
the frames of aeroplanes. One of the views shows 
the wing in the first stages of construction. The 
edging which runs around the wing has a somewhat 
parabolic form, and is made of aluminium. From side 
to side are placed a series of trusses, each of which 
is made up of two light curved strips 
of ash braced across by short pieces, 





skater 

Vhat is necessary then, is a skate with large 
wheel But these, if placed directly under the skat 
e feet, will raise him dangerously 
high Howevel! the difficulty seems 
to have een solved by a Swiss invent 
or. Mr. M. Koller, of Winterthur, who 
has designed the skate shown in the 
acvompanying illustrations 


it will be observed that the skates 


are each provided with a single wheel 
which is about a foot in diameter. The 
skater foot is supported below the 


center of the wheel, and in order that 
the tread may come directly below the 
center of the skater’s foot the wheel 
is set on a slant The wheels are 
dished, comprising a disk of corru 
gated metal connecting the hub with 
the rim, and also a series of tension 
spokes which serve to stiffen them, The 


foot support is suspended on a hanger 








The strips are given the proper curve 
above and below, which determines the 
general curved surface of the wing. 
Over the curved trusses are placed a 
series of very light wood strips which 
run longitudinally. To complete the 
frame, the under surface carries a series 
of transverse strips, which are added 
here so as to give a good support for 
the canvas at the bearing surface. The 
wood strips are joined in the frame 
with special precautions by means of 
aluminium corner pieces and binding 
cord. Upon the flyer, which is known 
as the “Antoinette,” will be mounted a 
light-weight motor of the same name. 
The new 100-horse-power motor is to 








attached to the wheel axle, and it is 
provided with a pair of braces extend 
ing upward to support a strap which 
is fastened around the skater’s leg above the ankle 
To prevent the wheels from rolling backward a brake 
is attached to the foot support and bears against the 
inner periphery of the wheel rim. This brake is nor 
mally out of action, but is automatically set as soon 
is the wheel starts to reverse its direction. If de 
sired, this brake may be thrown out of action com 
pletely to permit the skater to perform various fancy 
figures 

In addition to the brake just described, the wheel 
for the left foot is provided with a rearwardly-extend 
ing arm which the skater may use as a drag to retard 
his motion. The wheel for the right foot is provided 
with a similar drag arm which also has in connection 
with it a brake block that bears against the inner 
periphery Of the wheel when the drag arm bears 
against the ground, thus furnishing the skater with a 
quick-acting brake for use in emergencies. One of the 
illustrations shows this brake in use. The inventor 
also proposes to use a motor in connection with each 
skate wheel, which will be attached 


The Construction of the Wheel Skates. 


ratus. Recently he recommenced work in this direc 
tion, and the result of his researches is embodied in 
the present form of fiyer, which we illustrate here. 
He first made a model on a reduced scale in order to 
test the stability of the system in the air. This model 
is represented in one of the engravings in flight. Capt 
Ferber then set about constructing an aeroplane on a 
large scale. and this work is now going on at Le Per- 
reux, in the suburbs of Paris. Curved surfaces will 
be used for the wings. As to the general form of the 
flyer, it consists of a straight body of considerable 
length to which are joined two wings and a flat tail 
The whole has the general appearance of a flying bird 
even more so than is usual in the recent aeroplanes 
which we have seen in the vicinity of Paris 

The body of the flyer is formed of a simple and 
light frame of wood, which has a triangular section 
with the apex of the angle at the bottom. A canvas 
covering is placed upon the frame. In the rear end 
the tail. which is a simple canvas-covered frame, is 





in the manner indicated in the dia 
gram The wheel will be driven by 
belts running from the power shaft of 
the motor to a pulley groove on the 
felty of the wheel Fuel for the mo 
tor can be supplied from a_ tank 
strapped to the back of the skater 
It is claimed that wheel skating can 
ve learned in a very short time, be 
ginners having acquired the knack of 
using them with safety in a few 
minutes 
ee 
The Flea a Disease Carrier. 

The California flea will be examin 
ed by the Department of Bacteriology 
of the State University of California, 
to discover if this insect, like the 
mosquito, propagates disease Fleas 
and rats on the ships that come into 
the port of San Francisco from the 
Orient seaports, where a plague is 
known to prevail, will be collected by 
the university students, taken to the 
laboratories at the State institutions 
examined, and classified. The work 
will be carried on along the same 
lines ae the government's labors with 
the mosquito Believing that rats 
are also carriers of contagious dis 
eases, the city authorities of San 


Francisco have declared an open war 









be used here. It will be connected with 
a propeller which is to have 2.40 meters 
(7.9 feet) total diameter. Counting 
motor, propeller, saddle and wheels, and aeronaut, the 
total weight of the flyer will be nearly 500 kilo- 
grammes (1,100 pounds). In the new 100-horse-power 
“Antoinette” motor, M. Levavasseur has succeeded in 
reducing the weight so as to obtain one horse-power 
per kilogramme (2.2 pounds), which is a remarkable 
figure. Capt. Ferber expects to be ready before long 
to make a trial of the new flyer upon the Issy grounds 
near Paris. 

Henri Farman, the well-known chauffeur, has now 
turned his attention to aeroplane work. As will Le 
noticed in the different views of his new aeroplane, 
it is built on the cellular plan and contains two main 
bodies joined together, with a smaller one in front. 
Although different in many points, the general idea 
seems to be inspired by Santos Dumont’s aeroplanes. 
The present apparatus is built by Voisin Brothers, 
who also constructed the Blériot apparatus. M. Far- 
man has set up a balloon shed upon the Issy grounds 
in order to house his new machine. As to the leading 
details of the aeroplane, we may men- 








Skate Wheel with Motor 
Attached. 
























tion that it contains a front cell with 
double canvas-covered plane frames 
superposed. The two planes, which 
have specially curved surfaces for 
striking the air, are spaced 1.50 me- 
ters (5 feet) apart. The cell is 10.2 
meters (33.6 feet) in length and 2 
meters (6.6 feet) wide. A light 
framework connects the front part 
with a somewhat similar piece in the 
rear of the flyer. The distance apart 
is 4.50 meters (14.9 feet). The sec- 
ond cell is somewhat different from 
the first, inasmuch as it is closed at 
the ends and has also a vertical par- 
tition in the middle. About 6 meters 
(19.8 feet) is the total length of this 
part, and the width is the same as for 
the front piece. The rear cell has 
also inclined and curved surfaces. In 
the front of the flyer is a smaller 
piece which serves as a rudder for 
vertical steering, and it is formed of 
two canvas frames joined together. 
Connecting the rudder and the front 
body is a double-pointed skeleton beam 
of light wood strip. It serves as the 
main supporting piece of the flyer, and 
is mounted upon a pair of wheels so 
as to allow the flyer to light upon the 
ground under the best conditions. The 
rear member also carries a pair of 
small wheels, so that the whole appa- 











against them It is determined to 
exterminate these animals Along 
the miles ef water front and in cel 
lars, basements, and old buildings 
these animals fairly swarm, and are 
& great menacing pest Every expedient will be 
used to destroy these creatures root and branch; for 


it is the strong belief of medical men that they help 
to distribute contagious germs. 
> -e-<« 

Rumors of disaster seem inevitable in Arctic explora- 
tion. Last week we referred to the probable loss of 
W. 5. Bruce, who was prospecting for coal fields in 
eastern Spitzbergen There was strong presumptive 
evidence that he and his companions had been lost, 
but word now comes of their safety. 


On Level Ground; Brake Lifted. 


WHEEL SKATES FOR USE ON ORDINARY ROADS. 


placed horizontally. It has somewhat the form of a 
bird's tail It is not movable, however, but is attached 
rigidly to the main body. A curious form of rudder 
is placed in front, following the Wright brothers’ 
plan. There is a plane frame attached to the body 
and on each end of it is a smaller frame which is 
movable and is controlled by a set of cords. By work- 
ing the frames properly, the aeronaut is able to steer 
the flyer up and down in the air, or else to trim it 
laterally. As to the details about the propellers and 
motor, we must wait until the actual apparatus is con- 


Traveling Downhill; Brake Applied. 


ratus can run upon four wheels when 
upon the ground. The trellis-work 
frame or beam carries the pilot’s seat, 
together with the motor and propeller. 
As to the motor, it is of the 50-horse-power type and 
is connected to a propeller which has 2.10 meters (6.9 
feet) diameter and 1.10 meters (3.6 feet) pitch. The 
total carrying surface of the aeroplane is figured. to 
be 52 square meters (561 square feet) and when 
mounted by the pilot the total weight is 500 kilo- 
grammes. With the present apparatus, M. Farman 
expects to make a speed of thirty miles an hour. 

On October 15 Farman succeeded in driving his 
aeroplane a distance of 285 meters (918 feet) through 
the air, thus breaking the French record of 220 me 
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ters (721.6 feet), held by Santos Dumont. The flight 
was witnessed by a large crowd, Farman sailing over 
ads of the spectators at a height of 38 feet. 


the he 
Only the houses on the outskirts of the Military 
Parade Grounds, where the trial was undertaken, 


prevented him from making an even longer flight. 
The machine, traveling at a speed of twenty-five miles 
hour, was brought easily to the earth, only. one 


an 
of the wheels being slightly bent. Farman through- 
out the trip maintained perfect stability. 

After a few preliminary runs against the fresh 
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the winner of the recent model flying-machine com- 
petition held in London. At this exhibition Mr. Roe 
exhibited a model of a man-carrying aeroplane, or 
rather avroplane, a name coined by its inventor. 

As a result of his experiments with models, Mr. Roe 
has now built, almost entirely with his own hands, a 
36-foot man-carrying aeroplane. The machine has 
been erected in the shed of a private house in Wands- 
worth, South London, and is now practically com- 
pleted. Completed it will weigh about 450 pounds, 
including the aeronaut, and have 480 square feét of 


hitherto flown has required anywhere from 
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iG to 60 
horse-power, it is doubtful if any such speed as 40 
miles an hour will be attained. 

The main longitudinal members of the 
frame of the machine consist of light bamboo, It is 
16 feet long over all, and about 4 feet 6 inches in 
height. It runs on four little pneumatic wheels, each 
10144 inches in diameter. Above these are large spiral 


carrying 


springs to prevent shocks in descent, and also to keep 


the machine intact should it strike the ground sharply. 
It is Mr, Roe’s belief that many machines which have 
































Farman’s Aeroplane Just Before the Start. 














One of the Aerocurves in Course 
of Construction. 


Captain Ferber’s Model 
in Flight. 


The Tail of the Machine in Course 
of Construction. 


























Roe’s Flying Machine From the Front. The Aeroplanes Have Not Been 


Attached. 


southwest wind, Farman set his 50-horse-power motor 
at full and the machine was scudding 
along at a rate of twenty miles an hour. After a run 
of only 300 feet, Farman raised the front horizontal 
rudder to a slight angle and the apparatus slid easily 
into the air at a height of 38 feet. He again adjusted 
the rudder so that he maintained the 38-foot height 
throughout almost the entire distance. 

There will shortly be put to a practical test on the 
Weybridge motor racing track in England a full-size 
aeroplane which has been erected by Mr. A. V. Roe, 


speed, soon 
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surface, or slightly less than one pound per square 
foot of supporting surface. It is designed to travel at 
40 miles per hour, and should rise at 25 miles per 
hour. The motive power is a 6-horse-power engine 
weighing but 48 pounds, or a total average weight of 
75 pounds per horse-power. Prof. Langley has proved 
that a 1l-horse-power engine can carry 208 pounds 
through the air at 40 miles per hour, so a 6-horse- 
power engine should suffice in lifting a 450-pound 
machine and driving it at a good speed. In view of 
the fact that every man-carrying model which has 


Roe’s Flying Machine From the Rear, 


come to grief in their descent could have been saved 
if care and judgment had been used in designing the 

Naturally, it adds to the weight of ti 
but it is the designer's contention that a 
is better than risking 4 
A pressure of 156 pounds 
called 


shaped 


framework. 
apparatus, 
little extra weight 
destruction of the machine. 
must be exercised before the various springs ar¢ 
into play. Every portion of the apparatus is 

to offer very slight resistance to the air, the frame: 
being made from 3%-inch by 5/ié-nch pine The 
whole is well braced up, and has been tested to with- 


possible 
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July 4 last a party from the revenue cutter “McCul 
loch” made an exploration of the formation, landing 
near Fire Island, of the Bogostoff group. At the 
point where the explorers set foot on the soil of Mc 
Culloch Peak, they found numerous rents giving off 
steam and sulphur fumes, discoloring the rocks. 

A steaming lake was also found at this point. It 
is approximately 1,200 feet long by 100 feet wide, but 
of no great depth, so it will no doubt dry up within 
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The chief products of the Woltereck proces namely, 
sulphate of ammonia and paraffin tar, have a praeti- 
cally unlimited market, and the market for acetic 
acid, acetates, and their derivative—acetone—is eop- 
tinually expanding, especially that of the latter, of 
which enormous quantities are required by the map- 
ufacturers of smokeless powder. In addition, the ash 
of peat is salable to the farmer as a cheap fertilizer, 
since it contains potassium salts, lime, and phosphorie 











stand ore than twice the strain in the air The 
steering gear is decidedly ingeniou and is Mr. Roe 
wn invention In design it resembles an ordinary 
motorman’s wheel, and by it the aeronaut in his seat 
in a suspended boatlike chair, can steer the machine 
For vertical steering the ear 1 rocked, which move 
the ront plane to which tl teering gear is attached 
and down, and for iteral steering the wheel i 
turned in the il wa which raises one ide of the 
front plane while the othe lowered Hitherto the a short time An attempt 
tilting of a machine to right or left, necessary to kee was made to ascend the 
it balanced in the air, has had to be performed peak but owing to the a 
irate wil or lever rhe propeller is made cf danger of avalanches and 
tee! and magnalium, a metal slightly lighter and asphyxiation, and to the 
much stronger than aluminium. It has a total diame hindrance given by the 
ter of 6 feet 10 inches There are four blade but clouds of steam, it was 
the ire detachable G only two may be used if given up 
lesired ie 
rhe actual aeroplane which, of course ire not As a result of the Postal 
in our photo 
graph consist of 
five open boxes. cov 
‘ d with very light 
‘ iva rhe two 
main lane ire 6 
feet and 30 feet in 
length respectively 


feet 4 inches in 
width There is a 
ace of 8 feet be 
tween the front and 
i planes Tl e 
nerocurve have 
hard cutting edges 
and ribs, the under 


urftaces being per 



































































Summit of McCulloch 
Peak. 


Union Congress held at 
Rome in 1906, when in 
ternational postage stamps 
were authorized, France 
issued an_ international 
postage stamp on October 





1, and it is expected that 





a British stamp will also 


Steaming Lake, Fire Island in the Distance. be issued. The stamp 


fect! mooth and free from obstruction of any cros 
members 
>-e-s 
THE BOGOSTOFF GROUP OF ISLANDS—HOW THEY 
WERE CAST UP BY THE SEA 

Of the greatest scientific interest is the account ol 
the exploration of the recently-formed peaks in the 
Bogostoff group of islands. In June, 1906, there was 

voleanic disturbance in the northern Pacific, and a 
new island was forced out of the sea by the explosion 
The revenue cutter Perry” arrived in the vicinity 
within a very short time after the upheaval, and her 
officers and crew 


were actually 


can be sent to most of 
the countries in the Union to prepay a reply to a 
etter, and also in payment of small accounts (up to 
20 cents) Orders for four million stamps were 
placed, and if the experiment is a success the issue 
will be continued 

= —>+e+o — 
Ammonia from Peat, 

4 new English process for obtaining ammonia from 
peat is described by Consul Halstead, of Birmingham. 
A great difficulty 
peat has always been the large amount of water it 


n the commercial utilization of 


contains, which averages 90 per cent. To eliminate 


Sea Lion Rookery, Bogostoff Island. 


acid in available form. After the peat has undergone 
the necessary harvesting it is conveyed to the works 
and automatically fed into hoppers working with com- 
pressed air and quickly dropped into the furnaces. 
Here it is subjected to moist combustion by means 
of a blast of air charged with water vapor at a regu- 
lated temperature. The resulting gases contain paraf- 
fin tars, acetic acid, and ammonia. The paraffin tars 
are removed by the Woltereck scrubber, which re- 
tains all tarry matter without causing any condensa- 
tion and consequent loss of ammonia. The acetic 
acid is next absorbed in the alkali tower, where the 
gases meet a hot solution of soda or milk of lime and 
combine with it to form acetate of soda or of lime, 
which may afterward be treated for the recovery of 
acetic acid or the production of acetone. The gases 
pass from the alkali tower to the acid towers, where 
they meet a stream of hot sulphuric acid, which com- 
bines with the ammonia to form sulphate of am- 
monia, the chief object of the process. After the 
acid is completely neutralized it is drawn off to the 
crystallizing vats. The solution of the sulphate is 
there further concentrated and allowed to crystallize, 
and after centrifugalizing to remove any adherent 
liquor, is ready for shipment. 

The paraffin tar is drawn off from the scrubber, 
when a@ sample of the oil therein solidifies on cu_ling. 
It is then subjected to distillation to remove the 
lighter oils, and a crude paraffin wax worth about 
$19.50 a ton remains without further purification. 
The acetate solution obtained from the alkali tower 
is evaporated to dryness and distilled with sulphuric 


yw hydrochloric acid to obtain concentrated acetic acid, 
or can be subjected to dry distillation to produce ace- 
tone 
— 2-0-2 
The leading purchasers of spirits of turpentine from 
the United States 
are the United 





ible to watch the 
zrowth of the 
new land a it 
rose steaming 
from the sea It 
was named Per 
ry Peak,” tn hon 
or of the vessel 

In speaking of 
Fogostoff Island 
the report ivs 
that in general 
iti is a barren 
stretch of land, 

tending approxi 
mately two miles 
in a southeasterly 
and northwest 


rij direction 








Kingdom, Bel- 


gium, Germany, 
and the Nether- 
lands. Of the 


total quantity ex- 
ported, in 1905, 
13,297,702 gal- 
lons, or 83.7 per 
cent, went to 
these countries. 
During the same 
period 1,508,189 
barrels, or 65.3 
per cent of the 
total quantity of 
rosin that was 
exported was 
sent to Germany, 
the United King- 








with & Maximum 


RECENTLY FORMED ISLAND IN BOGOSTOFF GROUP. PERRY PEAK ON THE LEFT; 


widttl of ul 

proximately three 

quarters of a 

mil The character of the ground is very broken 
con ting of jumbled regular masses of disinte 
gruted rocl salt feldspar scoria, tufa pumice 
obsidian, trachyte, and « igneous rock and vol 
eanic mud, al ore or le liscolored with a deposit 
of sulphur The obsidian the and on 
the beach is in a finely-divided im is pre 
ent nearly everywhere in dense ‘ d iiphur 
vapors are sufficiently dense to l« pleasant On 


the existing moisture down to 70 per cent is a com- 
paratively simple matter, but to reduce the moisture 
to a degree where the peat can be utilized for fuel 
is a long and expensive process. 

The Woltereck process has at last overcome this 
difficulty. By this new method it has been finally de 
termined on a manufacturing scale that a minimum 
yield of 5 per cent of sulphate ot ammonia is ob- 
tained from the peat, calculated as theoretically dry, 


dom, and the 
Netherlands. The 
imports of these 
products for 1905 
were insignificant, only 43,063 gallons of spirits of 
turpentine and no rosin being imported. 


M’CULLOCH PEAK ON THE RIGHT. 


In Hawaii even private lands in forest are some- 
times administered by the Territorial Board of Agri- 
culture and Forestry. Some of the lessees of public 
land within the Koolau Reserve have turned over to 
the Board for administration both their leased and 
their private lands, amounting in all to 27,000 acres. 
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THE INDIAN GOVERNMENT’S ELEPHANT SERVICE. 


BY W. @. FITZ-GERALD, 
One-fifth of the entire population of the globe is 


found in the Indian peninsula, chiefly in agricultural 
village communities, divided in many cases by great 
forest tracts abounding in big game. Foremost among 
this game come the wild elephants, which have played 


so important a part in the economy of Hindostan ever 
since the days of the Mogul empire. Elephants in- 


deed are employed in all branches of the civil and 
military services; and their duties range from hauling 
artillery over the Himalayan passes to stacking teak 
logs in the big sawmills of Rangoon and Moulmein in 
Burma 

All the wild elephants of India are government 


property, except in the native territories, where they 
pelong to the feudal princes. These potentates have 
very different uses for the big tuskers. In a state like 
Mysore newly-tamed elephants are used in tiger hunts, 
and also for the great tamashas—those gorgeous fes 
tivals which have been such a notable feature of India 
for thousands of years. Fights between elephants and 
also elephants 

and tigers are 
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roofed with wet grass; here the delicate animals are 
kept during the heat of the day. There is even a 
hospital; and adjoining are warehouses for howdahs, 
gear, and stores, as well as the offices of physicians 
and surgeons, who treat both attendants and animals 

All these buildings are close to the river, so that 
the elephants may have easy access to water. This 
also insures the carriage by boat of enormous quan- 
tities of green fodder. 

The elephant-trapping armies leave Dacca at the 
end of November, and are practically lost for four 
months in the great forests of Chittagong. Some 
time in May the white officers return with their 
motley “army,” driving before them hundreds of cap- 
tured tuskers. The methods of trapping are simple 
enough. For some days an army of beaters, hunters, 
and general laborers track the herd through the jun- 
gle; and when the feeding ground is reached, the 
laborers set to work felling trees and constructing a 
huge inclosure draped with creeping plants. This is 
the kheddah; and it has a funnel-shaped opening with 
a drop-door secured by a cable in such a way that 
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the least valuable are put up to public auction, when 
they fall to the lot of private merchants and com- 
panies, 

The service is now officered entirely by white men, 
for the native mahouts were found to be both cruel and 
tricky. Some native officers seemed to think tire ele 
phant’s health and strength could be maintained on a 
semi-starvation diet. As a matter of fact, the el 
phant is a delicate creature, liable to sunstroke and 
other ailments. In his eighteen waking hours the 
elephant will eat over 700 pounds ef lush fodder 
He throws aside a good deal; if you give a big work 
ing elephant 800 pounds of long-stalked dhall grass, 
he will probably waste 100 pounds of it. Sometimes, 
however, a change of diet will be recommended by 
the government “vets.” and 756 pounds of dry sugur- 
cane will be substituted for the grass. 

In Dacca specially-trained British oficers take charge 
of the vast elephant clearing house, and are ie con- 
stant touch with all parts of the empire. from the 
Himalayas to the extreme south They regulate the 
transport and forwarding of the elephants by the 

special trains and 
fieeta of steamers 





common features 
at such entertain- 
ments. 

But to see the 
wild elephant 
traffic at its best, 
one must visit 
the center of this 
curious industry, 
which is Dacca 
in Bengal To 
such a point 
newly-trapped 
elephants are 
marched by a 
small army of 
men, then lodged 
in vast stables 
and drawn upon 
as required for 


government and 


built for the pur- 
pose Sometimes 
an order for sixty 
tuskers will be 
received from an 
important mil! 
tary center like 
Lahore. Such ani 
mals are selected 
by experts And 
each is regvired 
to possess high in 
telligence, a good 
temper, and much 
capacity for work, 
He ie tavght to 
salute with his 
trunk, to haul a 
big gun, and to do 
many tasks en 


tirely unaided, 








private service 


The selected ani 
mats are en 








All the railroads, 
particularly in 
South India, 
maintain special- 
ly-constructed ele 
phant trains; and 
up and down the 
coast ply entire 
fleets of steam- 
ers likewise 
spec ially built 
for the elephant 
traffic Altogeth 
er, there are at 
least 17,000 men 
employed in the 
Elephant Service 
of the Indian gov- 
ernment; and 
these have both 
native and white 
officers Every 
military post has 
its battery of 
working ele- 
phants, each cap- 
able of marching 
forty miles a day 














trained in ape 
clally-built freight 
cars a highly 
troublesome but 
neas Mans 
tendants travel in 
these trains to 
calm their terri- 
fled charges 
Arrived at the 
coast, several ves- 
sels of the ele 
phant fleet are 
seen ovt in deep 
water; while near 
at hand in the 
surf are half a 
dozen massive 
rafts, manned by 
natives of many 
years’ experience 
in the ticklish 
work of rafting 
the giant tusker: 
out to the ship's 
side, Clearly, this 


requires much pa- 








with a load of half 


tience and ingenu- 


a ton—ideal Top View—Ferrying an Elephant Through the Surf to the Steamer. Center View—Slinging an Elephant on ity: for many a 
freight animals Shipboard. Bottom View—Entraining a Herd of Elephants in Specially Constructed Cars, tuaker coaxed 


for so wild a coun- 
try, where in many 
parts roads are wholly unknown. Dacca is the head- 
quarters of the Bengal Elephant-Catching Establish- 
ment of the Indian government It lies on a branch 
of the Ganges, and its environs supply enormous 


quantities of water grasses as fodder The city is 
also within 190 miles of the great forests of Chitta- 
fone, Sylhet, and Cachar, where the wild tuskers are 
trapped in great kheddahs or staked inclosures. This 
work is easily the most remarkable of government 
undertaking ind quite a small army is deputed for 
the purpose, headed by officers whose knowledge of 
woodcraft and elephant wiles is nothing short of 


miraculous 

Outside Dacca is an enormous peelkhana, or ele- 
phant depot, over ore square mile in extent This 
great square is ditched on every side; and in the 
center huge herds of tuskers are picketed in long 
rows awaiting the periodical auctions, and afterward 
transported by sea and land to all parts of India. 
Each elephant. stands on a square of concrete, with 
iron posts at head and feet. To these the great 
creatures are roped. 

In the middle of the huge quadrangle is a shed 
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oné stroke of an ax will bring it down as soon as 
the last elephant is within. 

The construction of the trap complete, the beaters 
set up a terrific din with tomtoms, gongs, and fire- 
works. The bewildered elephants are driven toward 
the mouth of the funnel, down which they press until 
they reach the narrow entrance to the inclosure. 
When the last elephant is driven in, down comes the 
great door; and after a day or two’s rest for all the 
elephant-catching army, trained mahouts ride in on 
tamed elephants to conquer the wild specimens. One 
of the latter is handled by two tame tuskers; and if 
he shows fight, they punish him severely. As a rule, 
however, the newly-taken monster soon submits. 

Needless to say, this queerest of government work 
is full of excitement. Fer in one herd there may be 
eighty or ninety enormous creatures, many of them 
uncertain in temper and full of fury at being trapped 
After the elephants have been tamed, they are roughly 
classified Some are preempted for the native 
princes; others set aside for the commissariat, trans 
port, and artillery services. 

Some may die on the march back to Dacca; and 


even a little way 

into the surf, will 
bolt back, screaming with terror and fury. At last 
each of the great creatures is fairly planted on the 
beams of the raft and his legs securely lashed. Then 
comes the journey out, and this is possible only in 
good weather. Meanwhile great slings of canvas, rope, 
and chain gear have been prepared on board; and 
after a few moments’ wait the slings are lowered, 
and the elephant strapped in in such & way as not te 
hurt him. Then at a given signal the winch rattles, 
and the huge creature of five or six tons is swung 
high into the air, and landed at length on the ship's 
deck 

Some vessels of the elephant fleet will carry 300 
tuskers with their trained attendants. The last ani 
mal on board, the ship weighs anchor and passes down 
the coast, landing an elephant or two here and thers 
according to the needs of peace or war 

-_-?e-o : 

It is stated that the Russian Admiralty has decided 
on the construction at the Baltic works of two battle 
ships of 25,000 tons, to be completed within two 
years. They will be armed with ten 12-inch and aix 
8-inch guns, 
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868,486 | Grain rake, G. W. Smithson 


. - 868,067 | Grain separator, W. Clement 
Bishopric 868,157/ Grain shocks and the 
H. J. 0. & Harrison 


Grate, F. Girtanner 





8. McKibbin. 


Cobbe .. oF 
Grindstone flange, i. 
Hair cutting device A 
Hair waving device, WB. 
Hame, J. H. B. Butts 

Harness ring, saddle, J. 

Harrow, H. U. Wakefield 


Harvey. . 


“3° 











forming mech Harvester and shocker, corn, 
. . si oT) eee er a 
’ Harvester "cutting mec hanism, | 
N. Dorr . Widerman§ ......++.++- : 
BE. M. Flagg.. Harvesting machine, cotton, 
Carroll ocee Hasp and handle, W. D. 
Hat and coat rack, a. 








Paper feeding mechanism, 











Grappling hook, ey C. Peterson ..... 





868,440 | Grate, basket, W. W. Jones” 
— machine attachment, 





Grinding pans, shoe ‘and “die ‘of, Mick lle ston 





rcin and its homologues, 





Pr lanoforte and automatically actuated mech- 








s, ~ -wpppe baaeaneco UE 82 Hat cleaning and polishing Hiei. 1 
: 8 Boss 


for ppverces Zz spiral 
Gold ° 


eeerees * CORRE H Oe e eee eeee 
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x Star’ Screw ( Cutting 
= — 


,\ FOR on ACCURATE WORK 
Send for Catalogue B. 
SENFCA FALLS MPG. CO. 
695 Water Street, 
Seneca Falls, N.Y., U. SA 


Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St. » Cincinnati, 0. 













YOUR BATTERY WILL LAST LONGER] 
if you keep it charged as fast as it 
gives off current. 

Apple Battery Charger 
is a dynamo right on your car, boat 
or gas — that charges the bat- 
teries as *t as current is drawn 
from them. Write to-day for full in 
formation about the Appe Ignition 
System. Specify this outfit on your 


bile + poat or stationary engine, 


The Dayton  Hlectee of prong nary om the vse, Dayton, Ohio, 
ert sou 
“your DICYCIe “a Motorcycle 


at small cost by attaching 


the 1B partie Erle 
2H ower Outfit. 














Into 


This includes all parts. Any 





.P. Meteveseiea, 
Send stamp for either 
ca alog. 











MOTORCYCLE EQUIPMENT CO., 5 Lake, Hammondsport, N. Y. 


GRINDER 


Has no pumps, no valves. No 
piping required to supply it with 
water. Alwaysready for use. Sim- 
lest in construction. most efficient 
noperation. Price will interest you. 
Ww. F. & JNO. BARNES CO., 
tstablished 1872. 
1999 Raby &t., Reckiord, Til. 


Motors 


for airships and other pur- 
poses where light and power- 
ful engines are required. 
1 to & cylinder. 3% to # H. 
P. Adopted by War Depart- 

30H. P. 150 Ibs. ment. Send for catalogue B. 
G. H. CURTISS MANUFACTURING CO, 

Hammondsport, N. Y¥. 


Kerosene Oil Engines 


Marine, Stationary, Portable 


NO DANGER, Maximum Power, Light- 
est Weight. Simple. Reliable, Eeonomical. 
No Batteries, Self Ignition by ¢ ompres- 
sion. Fully guaranteed. Write for Cata- 
logue 8. A. §@ No charge for packing. 
INTERNATIONAL OIL ENGINE CO, 
38 Murray St., New York, U.S. A. 


TRIUMPH REVERSE GEAR 


Sure to reverse—sure to hold on the “go-ahead” 


A strictly high grade gear, both in 
principle and workmanship. Send for 
descriptive book, read, and judge 
for yourself. 


TRIUMPH GEAR CO. 
300 Congress St,, West, Detroit, Mich. 




































Atlantic City 


HOURS FROM NEW YORK VIA 
NEW JERSEY CENTRAL 


Solid Vestibule Trains, Buffet Parlor and Din- 
ing Cars. Leave West 23d St. 9.50a.m. daily; 
12.50 p.m. (Saturdays only); 3.20 p.m. daily (ex- 
cept Sundays); 2.20 p.m, (Sundays only) 

Leave Liberty St. 10.00 a.m, daily; 1.00 p m, 
(s aturdays only); 3.40 p.m. daily (except Sun- 
days); 2.30 p.m. (Sundays only) 











Proved Best 


BY 




























Every Test 



































Fireproof 


_ Window 


1 


he absolute ly fireproof and actually does 
what no other window can do—it stands 












Ask for an Estimate 
or write for our convincing catalogue. 
THE W. H. MULLINS CO. 
203 Franklin Street, Salem, O. 


We also make « 
















erything in architectural sheet 
work—statuary, skylights, wrought fron 
r et. liO-page catalogue of 


equest, 











ha and socket fastener, W. H. Beleteo0 s,s 867,943 


Pipe collar, C. Riegger ........... . 868,011 
Pipe laying machine, C. A. Huffmaster.. 565 
Pipe, making composite, T. BE. Dwyer...... : 868,418 
Pipe molding means, BE, L. Ransome...... 868,007 | 
Pipe wrench, Richards & Walker.......... 868,126 
Pipe wrench, J. B. Richards ..........+. 868,127 
Pipes, making a joint between spigot and 

socket, C. J. Lomax .......+... 
Plaiting machine, T. F. Hagert 
Plane, floor, J. W. Arnold ........ e 


Piate carrier, automatic, T. James 

Plates, means for joining, W. C 

Pole and shaft for road vehicles, J. A. 
pT. MTT eee 

Pole changer, B. McLean 

Pool ball rack, G. F. Goss 

Post hole digger and wire stretcher, com- 








bined, J. H, 868,558 
Potato digger, B. A .. 868,006 
Potential starter attachment, H. WW. 

GO. 0 eb0cchorctdsendbeensteesusenes 596 
Powder, smokeless, Brown & Moore....... 868,158 
Power transmitting apparatus, J. N. Heald 868,435 
Preservative compound, food, W. W. | 

PND oo nccccs seas ccdrcecesedeseeetess 566 
Printing device, R. Adams ......ss+seees5 868,315 | 
Printing press, G. W. Prouty..........-+- 868,478 | 


Printing press form cylinder, S. G. Goss.. 868,263 | 


Printing presses, paper sheet feeding mech- 

anism for, J. B, Tucker .......see+-s5 
Propeller, Portelli & Chapman. 
— of boats or vessels, 








Preston implement, C. B. 
Puller. See Stump puller. 
Pulp flaker, W SEE 6. 6400000006606¢6066 
Pemm, A. W.. Baise. cocccccccccrvcccecsses 
Pump drain, G. G. Forester .....+sesseee 
Pump, motor driven, BE. D. Priest .......- 868,362 
Pumps, primer for, J. La Vergne 
Punching bag support, R, A. Hart oe 
Punching stair stringers, machine for, M. 











GrOBBMAN 2.22. ccrccccsccecsecses 

Puncture closure, D. Apstein...... 867,245 

Race starting apparatus, D. Stitzer....... 868,029 
Radiator valve, G. W. Hayden .......+.++ 868,182 
Rail bond, D. Ulke .....sccrccocccccccces 868,376 
Rail chair, J. W. Trotter ......ceeeeeeees 868,505 
Rail clamp, P. A. Bonle ......cccccessees 868,400 
Rail Joint, BK. G, BrMime oc cccccccccecsecoses 868,402 
BOT DOE, Ve. Wee GW ceccccccecsscccece 868,494 | 
Rail joint pattern, C. A. Weeks..... ..-. 868,513 


Railway appliances, electromagnetic device 
for use in connection with, L. H. 
, 868,230 





‘ H. w aldse ‘hmidt. bonwenged 868,043 
. combined bed and seat for, 
Ds S,.. GR céveces cocsee ee 868,001 
Railway coaches, combined seat and bed 
for, D. T. Owen .. oe 868,000 


Ratlway signaling ALES ‘. H. ‘Thulien. 808,508 | 
Rallway signaling system, electric Hi. 


BR ccc ccesccevccscvssstogedvenes 868,221 | 
Railway spike, R. A. Martir D. Bhacesesesan 868,353 
Railway switch and signal, e lee tric, A. A. | 

y ‘ 06 00s eesess 868,222 
Railway switch, “automatic, “'G. BL Davis... 868,414 | 
Railw 7 Re itch, automatic, L. C. Me- 

BEBTED cocvcvecacesccseecvcccsceecese . 868,614 
Railw ow itch lock, Torpey & Lander.... 868,305 
Railway tie, W. McCloy . ..» 868,212 
Railways, case of de -tonating ‘fog ‘signals 

See, FP. A. TAR cccccceseces . 868,201 
Railways, line wire switch frog for elec- 

ric, H. J. Beck ..... 867,939 
Raisins and other fruits, machine for seed- 

Sn, Gs POE os css ceecieedativaseess 868,290 
Ram, “Srareuiie, J. BW. Lester ccccccccccce 868,104 
Razor, safety, W. N, Ward .......+..++- . 868,588 
Receptacle, sealed and incased, 


; 868,018 
R68, 052 
| 868,073 


Bchenck on csscercsccsevcccecs 
Reclining chair, ‘adjustable, z. FB. 
Reed board, Caulkins & Wienand 





Relay, L. H. Thullen ...........+. 868,232 
Resilient tired wheel for automobiles and 

other vehicles, A. C. Monfort........ 868,207 | 
Retinoscope, 8. C. Thomson ........++..++ 868,373 | 
Rifle, automatic, Farquhar & Hill.......... 867,000 
Rocking chair, B. J. Buckman ...... --+. 868,324) 
Rotary engine, J. Krehbiel .. . ecee 868,100 
Rotary engine, L. L. Lewis .......6--0eees 868,104 
Rotaty engine, A. Thomure .........+««++ 868,374 
Saddle frame, pack, J. T. 8. Schouboe..... 868,019 
Safe deposit lock, H Pp “Townsend........ 868,306 
Sample case, C. Billburg ......-+.seeeeees 868,068 
Sanitary doue 4 board, H. 6. € ropley.....+ 868,533 
Baw, A. J. Velander .......c-scescessess 868,509 
Saw, detachable tooth, A. “Krieg TTTT ire 867,980 
Sawmills, cable feed mec panto for, A. 

Harrold ........ . 868,087 
Seeders, automatic fe ead regulator for, > R. 

DEGEDOEET. 0:00 0c cvcrsbebe deen seetcsecio’s 868,213 


Sewing machines, clamp “actuating mechan- 

ism for buttonhole, J. Kiewicz 
Sewing on buttons, R,. L. Lyons a . 868,282 
Shade hanger, window, W. F Brown . 868,527 
Shaft liner and leveler, BE. B. Clark . 868,074 
Shaft oscillator, C. B. Lord ‘ . 868,572 
Shears, G. C. Zeller ....cecsese - 868,060 
Sheet metal can, F " Westerbec 868,514 
Shoe cleaning and shining machine, J. M. 

Wolkosky, et al ..... pase seanees . 868,620 
en popes machine, J. M. Wol kosky, 


868,189 





9906 0605.0000 8eceregnsdeeassese eed 868,313 
Shoe voltehing machine, F. Magidson aweeed 868,351 
Shoe tree, C. B. Batley ......ccsccsccseces 868,318 
Shutter, G. J. Scheuermann ........++++- 868,132 
Signal device, P. Gray ‘ csvsvesses Gee 
Signal inte srloc king device, train order, B. 
TE, QOOTMEEE ccccvcccsccessovcesocsssees 868,289 
Signal system, B. F. Merkel ........-.+0005 868,354 
Signal system, J. A. Gebrung .......... 868,424 


Signature gathering machine, W. I. Lewis. 868,195 
Skirt protecting garment, F. N. Cartwright 868,410 





Sled, coasting, C. M. Thomas ........ . 868,081 
Smoking pipe, EB. Shoner .........++0+++: . 868,496 
Soap, resin, BE. Fischer ........ sémseewes 867.963 
Soap shaver, J. V. Irenius .... 867,976 


Soda water dispensing apparatus, 





TE, TRE cc cccvccccvecseoccse ..+ 868,322 
Sound conveying device, B. H. Mobley. eas 868,612 
Sound records, making molded flat Ww. i. 

NE. atndc outer edednsde1scvsesseurvessé 867,975 
Spark arrester, J. Dolan ..........++- .». 868,331 
Speed recorder, C. H. d'La Monte........ 868,570 
Speed regulator, C. BE. Glessner .........-. 868,604 
Spindle, H. Spence ......-+-+e+-++- -+--++ 868,499 
Spinning and doubling frame, H. B. Rey- 

BONES ccccsccccsccccccvcvecesecs 868,009 


Spinning machine thread guide, J E 
PHOBE  cccccscccces 9 2osee oeseces 868,005 
Spoil heaps, banks, e te., means or appa 
ratus for the formation of, J. P. Roe. 868 016 
Hol 





Spoke socket, W. B. Holt .......-+0+0+ ‘ 
Spring, BE. P. D’Arey...... 868, O52 
Sprinkler. See Fire extinguishing sprinkle r. 
Sprinkler head, A. M. Lewis ......-++s+0+. 868,459 
Sprinkler head deflector, automatic, J. C. 

BeOtt nccccceccccessveccvessesssssssens 868,366 
Sprinkler system, automatic, W. Bauer.... 868,624 
Sprocket wheel and chain, R. 8. Melntyre 868,615 
Square, carpenter's, J, G. Feil 868,421 
Stacker sections and the like, hinge for, 

S. J. Heitzemrater ...cccssccessecssens 868,559 
Stair, S. Grossman ......++..++- eeeeeess 868,420 
Standard fastener, H. A. Palmer........- 868,473 
Stay, garment, D. Schuler............ ... 868.29€ 
Steam boiler, A. EB. Jones.......... ++.» 868,274 
Steam separator, J. B. Berryman........-- 868,15 
Steam separator, W. W. Doolittle......... 868,164 
Steel, alloyed, J. Churchward. boeeuciene oe 
Steel tie, hollow, H. E. Me Mullen......... 868,215 


Steering apparatus, hydraulic, H. 8. De 
Puy 


69.6 A906 6000 nn es b6080 eseeevee 868,160 
Stoker, C. A. Knowlton...... . 867,979 
Stone-fluting machine, G. N. W ‘tiliams, Jr.. 868,051 
Stool, metallic, C. H. Brickson..........-- 868,420 
Stove, Dorcas & Ryan.........-ssee-eeees 868,417 
Stoves, electric igniter for sas, A. M. 
DURE. kar cucsceeceetee vesadouea 868,233 
Stuffing box, J. R. Beamer.........++++«++ 867,938 
Stump puller, B. L. Groth.........0++eese 868,431 


Subme 7 aoe, apparatus for locating. 





Oe PSE soesovessvccsseecees 985 
Sugar, obtaining milk, J. A. Jus 868,443 
Surgeon's operating pan, C. 8. Shriver seces 868,137 
Swimming paddle, J. EB, Schnopp.......... 492 
Syringe nozzle, vaginal, 8S. L. Kistler...... 868, 
Table, A. Auchlhy.......cccsseccscessersess 868,153 
Tablet and panel holder, A. D. & A. B. 


BOOTH cocsccsvccrsccscccsssscsecssees 868,083 
Tailor’ * rs dummy, J. Ramb....+eeeeeeererees 868,480 














| The Vim Spark Plug, Price $2.00 Postpaid LEA RN HOW TO 
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Instinct points the way ! 


It teaches the mother to wrap her 
babe in woolens. It teaches men 
and women to think of woolens 
vo aap approaches. 

are unrivaled for 

ran aye protection, also for dura- 

ility. They are therefore a money- 

saver in the end as well as a health- 
promoter all the time. 


Wright's Health Underwear ~ 
differs from common underwear in 
that it protects the wearer from 
catching colds. It is mads, as no eae, 
other underwear is, on the wanterha 
Wright's loop-fleece principia. U pon 
the foundation fabric Is woven a 
myriad of tiny loopa of woo! forming 
a fleecy lining tothe garment. Th's 
open woven fleece gives the skin the 
requisite ventilation, allows the poras 
to breathe, carries off perspiration 
and allows it to evaporate outside, 
leaving the skin dry and healthy. 
Ordinary catchcold underwear is 
tightly woven, non-absorbent, jolda 
the perspiration on the sxin- chills the 
body—gives cold, With its-many ad- 
ee Wright’s Health Underwear 


Write for samples and booklet 
of particulars. 








— 
Dr. Jaeger’s S. W. S. Co.'s Own Stores 
New York: 306 Fifth Ave., 22 Maiden Lane. 
Brooklyn: 504 Fulton St. Boston: 228 Boylston St. 
Phila.: 1516 Chestnut St. Chicago: 82 State St 
Agents in all Principal Cities 


Ew” 

















WRIGHT'S HEALTH UNDERWEAR ‘- 
75 Franklin Street, Hew York. 











fcot-seect, ol paper. Wpatio-sroet, ee pockina. 
Shoots a blast of flame through the entire mixture. 

Ten per cent. more power or your money refunded. Judge Investments 
THE K-W IGNITION CO., 27 Power Ave , Cleveland, 0. My book “How to Judge Investments” telie how 


you may safely start on the toad to wealth. It telle 
yee about everything you should kaow vefore making 


kind of an investment. A financia! critic saye o7 

¥2 § one e S|: th! s book, “ It is the best guide to successful investing 

\4 I ever read.” The regular price is $1.00. bat to intro- 

for Artesian and Ordinary Water duce my magazine, the “InVesTon's Revirw,”’ I will 

Wells; Mineral Prospecting and send the book postpaid on receipt of @ two- cent stamp 

Placer Testing for Dredgers; and in addition will send you the Review for three 
Deep Drilling for Oil and Gas;, montha free. Address Editor, 

Giatrncton's Hinst Hele Drilling, | INVESTOR'S REVIEW, 1382 Gall Bidg., Chicago, ill, 

etc. Our five catalogs are text- | — = _ - - 

books tn these nes. GAS ENGINE DETAILS.—A VALUA- 

KEYSTONE WwoR ble and fully illustrated article on this sebject is con- 

Ben Fall, P OnKs tained in SUPPLEMENT No. 1292. Price 0 cents. For F 

aver Falls, Pa. sale by Munn & Co. and ail newsdealers. ‘ 




















First and Original Motor gD) = x 
es Bargains | oy catccns™ trout SE 












Most of these machines have been only | and absolutely safe. A_ light, 
dlightly used—are good as new, Shipped | stron steel-tired Auto-Bugey. 
on approval. Don't buy a typewriter be] Suit le for city or country use. 
fore writing us, We will give you the best | Speed from 4 to 40 miles ap hour. 
typewriter ~— you ever heard of.| Our 1008 Model has on exten 
MeLaughlin writer Exchan owerful engine, patent bal)-bear- 

1018 Pine by | St. Louls, Me, ” os g wheels; price, 6275. Also 10h. p.,@409. Robber Tires, 

We rent all toe boy of machines and | $25.00 extra. Write for Gesorestre litevature, Address 


apply rental on purchase price. SUCCESS AUTO-BUGGY MrG lac. St, Louis, Me. 


Your Avartlsing 


INSERTED IN THE 






















































would mean its being seen and read by the 
leading minds in 


EVERY BRANCH OF INDUSTRIAL PROGRESS 


The Screntiric AMERICAN reaches a thinking class 
of people who buy freely. 

They are amply able to purchase any product 
advertised attractively. 
































There is no other publication having the same adver- 
tising value for your purpose, because it combines the 
best elements of the technical papers in your particular 
line with the large result-giving circulation of a general] 
advertising medium. 

In one year it carried successfully the advertisements 
of 298 different lines of goods, from paper clips at 10 
cents to ice machinery at $15,000. 

We have a department of experts to co-operate with 
prospective advertisers. 

Will you let us take up your advertising and show 
you Why? 











MUNN & CO., 361 Broadway, New York 








2998 


Scientific 


American Ocrorer 26, 1907. 
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Classified AdvertiseMeNts ics ms 





Advertising in this column is 4) cents a line No less 
than four tor more tha ‘ e6 accepted. Count 
seven words » the line A leres must be accom 
panied & remittance Further formation set ' 
request 

BUSINESS OPPORTUNITIES 

WANTED Patented articl f merit t manufa 


mrket Have 
ruanlsatiot ruil de ription necessary to re a 
Address W. J. W 


ture and t 
tention 


PATTERN LEPTERRS AND FIGURES | White Meta 





and Brass) for patterns for castings Large va 
riety, prom; shipments Bend f catalon. H. W 
Knight & son, oa Falls, N. \ 

i MAD? i000 in five vyeare tn the mail order bus 
ees; Dewan with © Anyone can do th work in spare 
t Send f free booklet: tella how to wet started 


inne 
Manazer, Box 5 Lockport, New York 


ROYALTY SALESMAN WANTE!I to travel and 












j veer sShieale nr yaity of eple ndid house 
h j tight man um clear #80 in a few 
mopihe Boa 775, New York 
INVENTORS AND MANUFACTURERS, havir 
new, aseful, wolntrodaced articies (no toys invest 







Neient CanvVanssers, We Operate 

gton a Oregon Goods bought out 

denee solicited Novelty Distributing 
Walia Wala, Wash 





gate, With an 
» idaho, Wasi 
right Corresp< 
Co., 114 Becona Bt 





INVENTORS..Send for free sample copy “ World's 
devoted interests of inventors. All latest 
jevelopment i enti and ndustrial world 
World's Progress Lith Si.. Washingt b. « 


Prog rears 


MANUFACTURERS 
it, repaired, and experimenta 
«quipped machine sh 

wi Park Ave 


INVENTORS 


Mpecias ma 
hines designe wor 





wrute n » wr ‘ 
Mantie, Mechanioal Pngineer 





' a. 
New York 





PATENTRD ARTICLES in wire, brass and other 
metals made to order. Stamping, press work Prices 
reasconacle pocial low prices to established trade 
The Fischer Mfg. (o., Paterson, N. J 


PATENTS FOR SALE 


ro CLOCK MANUFACTURERS U. §. patent 450,87 
a mantel clock of moderate pri 
Kahan, Watchmaker 





a fine re,ulator 
Avenue, New York 
TWENTY THOUSAND DOLLARS buys Uniced 
States and Canada patents on an article better than 
the Jenry coupler Kndrew M. de Leon, 2 Kast idth 
Street, New York City 


FOR A tL. catright or on royalty, United States and 
(anadian patents 1 recently patented tinners’ shears 
For further tnfermation address W J. Hancock 
Freeland, Coil 


POR SAt.B.—U. 8 Patent No. 80.4277 (Automatic Door 
Opener i Closer). invented by a Japanese called K 
Nishimoto of California The lat and best invention 
of thia kind Address K. N., box TT, New Yor 








AGENTS WANTED. 


AGENTS WANTED Big profits 
cleans hands tnstantly; removes crease 
every mechanic buys; get sample and terms 
Co., 46 Wat 4th Street, New 

MXCLUSIVE A 

an in every tow 
ties durtng spare t 

rr 


Gre-Solvent 
paint, ink, ete, 
Utility 


NOIR GIVEN We want a good 
to set! first-class electrical special- 
ra to bousesa, stores and especially 
factortes. y sellers and good bie profit Write for 
our Bole A cy. Hill.Wright Electric Company, 16 
Reade Mtreet, New York Clty 
















TYPEWRITERS. 


rYPeW RITERS. —- Hammond, $10; Remington, #12 
Smith Premier, $5: Oliver, 2%, All guaranteed for one 
year for catalogue Harlem Typewriter Ex 
change, Dept. B, 117 Weet bith Street, New York 





aTART MAKING MONEY by buying a reliable rebuilt 
typewriter Hewingtons, $15: Hammonds, Caligraphs, 
Williams, Mickensdéerfers, Prank ins, $10 up, Rentals, re- 
palit Atlantic” Typewriter Ex, Dept. 8, 45 8 way, N.Y. 





MOTION PICTURES 


rHe MOVING PICTURE WORLD, weekly. 10 cents 
per cops vear subsertption,. 2 The only paper de- 
voted to the moving 
tern y + fleld Movi 


WANTED 
plating en‘ering the moving 
paytag proposition for amall eap 

formation. The Actograph Co. 





veoture World, Box 400, N.\ 





Addresses o enterprising men contem 
ture business. Biggest 
vital known, Write for 


4 Union Square, N.Y 








MODELS & EXPERIMENTAL WORK. 


WORK Machines designed for 
order. Seud sample, skeioh 
Hull Brothers, 4 Hudson 


EL PRRIMENTA 
special purposes and bullt 
or bive-print w estimate 
Street, Jersey ‘ tty 


INVENTIONS PER®ROTED.—Mechanical Drawings 
Tools, Dies, Special Automatic Machinery and Novel 
ties mantufactered The Victor Model and Novelty Cu., 
Phone #69 Worth, Corner Pearl and Centre Sts., N. ¥ 





AUTOS. 


ON ACCOUNT OF THE NUMEROUS INQUIRIES 
we bave recently rewetived for chauffeurs, we have de 
cided ta open a department that will enable you to be 
oome 40 eaperten automodile driver and mechani 
Special course for these out of town. Write Automo 
hlie Exchange, 416 Broadway, New York City 





BOOKS AND MAGAZINES. 


RLBCTRICIAN AND MBCHANK Practical month 
ly magazine for electricn! and mechanical students and 
workers Publishes tlustrated directions for con 
structing dynamos, motors, gasoline engines, wireiess 
telegraphy, siectroplating. electrical wiring, me 
chant al ewtns uring toola, furnitare construction 
boat Seiiding, all kinds f mechanical work One 





doliar yearly trial subsernmption for three months 
twenty centa« List of electrical and mechanical books 
free. 5. A. Sampacn | un Bh n, M 


CORRESPONDENCE SCHOOLS 


PATENT LAW AND OFFICH PRACTICE BY MALI 

ie? aad en pages of thorouuhly pract 
“a » Price reasonable. Correspondence Schou! 
of Patent Law, Vept. A. 18) Mintwood, Waah., D. « 





Pree b« 








SCHOOLS AND COLLEGES. 


PRACTICAL INSTRUCTION in the engineering use 








of Algebra, \ieometry, Lowarithws onometry, Siid 
rauk lapimeter, Perspective and Sca mall 
tieert BMlaauw, 4 Broad =t., Mth door, Ro City 





PHOTOGRAPHY. 


AMERICAN PILOTOGRAPHY eucceeds Amertean 





TIME STAMPS. 


WAS IT Hoggson's time stamps 

tiy print the date and correct Time on any smoot! 
surface the hand can reach. Ten years’ successful use 
s. H. Hoggeon & ¢ ls Fulton Street, New York 


DUPLICATORS. 


MULTICOPYING The Bensinger “ Rapid " Duplica 
tor. quick, inexpensive, benefite business and protes- 
slor al met Numerous exact copies. forms. letters. dia 
grams, muesli or enything in pen, typewriter ‘ N 
Bensinger Co., 4 Stone St., N. ¥ 


ENGRAVING. 


PHOTO-ENGRAVER.— Young man would like to start 
an engraving pliant for newspop or commercial work, 
Can work all practica) processes half tone or line to 

N. ¥ 


copper or zine Ralph Harrison, Canasteta 


CONSULTING CHEMIST. 


CHEMICAL BEXPERT gives advice t nanufacturers; 
manufacturing troubles rem« 1; improvements devel 
»ped Utilizing wastes and unapplied substance 
ducing manuf. cosets. Chemical Expert, Box 773, 








SEASICKNESS. 


SEASICKNESS and Car Nausea prevented, Brush’s | 


temedy Blixir prophylactx Guaranteed perfectly 
liarmiess. The only preparation that bas never failed. 
Free booklet proving these «statements sent by Brush 
Chemical C« W Broadway, N. Y All druggists $1 per 
bottle. 






‘Ever-Ready <§°° 
Safe ety Razor 


UARANTEED best of all 
safety razors. Complete for 
1.00 with silver nickeled frame 
—12 Ever-Ready biades, handle 
and biade stropper attractively 
eased. Extra blaces 10 for 6 
cents, which also fit Gem and 
Star frames. Ten new Ever-Ready 



















COMPARE THE COST 


TO COVER 25,000 MILES WILL REQUIRE 
1 Set Swinehart’s 


Mail orders prepaid $1.00, 
American Safety Razor Co. 
20 Pneumatic Tires 320 Broadway, New York 
Constant Repairs 
Replacements 


No Delay Delays, Indignities 


No Uncertainty and Worry, Uncer- 
No Uneasiness tainty, Uneasiness F : DRILLING 
Get our booklet ** Proof of the Pudding ”’ W 
Also catalog “ E"’ Machines 
Over 70 sizes and styles, for drilling either deep or 
THE SWINEHART CLINCHER TIRE & RUBBER CO. shallow wells in any kina of soil or rock. Mounted 
N.Y. Cit AKRON. O Chi on wheels or on sills, With engines or horse powers. 
b Ve y , 0. cago Strong, simple and durable. Any mechanic can 
Operate them easily, Send for catalog. 
WILLIAMS BROS., Ithaca, N. Y, 





No Repairs 
No Expense 























party line J H 


ramping } Ww Wheeler SOS 2S 
Tank floa lushing, W. Heary $68, ORS 
lay j ir vessels, fil g. * 

J Colen SON 8 
rapping device arre 1. W. Doremus 868,07 
Tar from gaseous { duets of dry distilla 

tion for the purpose f producing 

acetate solutions, eliminating, M. Kla SA8. 447 
Teet! making artificial J. M is 868 100 
Telegraphic instrument, J. P. Zelenka 868, 621 
Telephone attachment, J. A. Gerdor 868.544 
I 


g fur ‘ I D 
hermostat J Homan 
appliance G. W. Wacker 


I Bausher 
I 
I 
Thiosinamin compound, F. Mendel 
! 
I 
I 





icket tte Kinkead & Gillespte 
ile ira Ww H. Carsor 
other articles, machine for grind 
Ing and finishing Ww I Nicholls 868,577 
les making ( Geanakopulos 868 261 
‘ irmer ( i Mays R67 ORS 
ire eusbior Ww Db MecNaull SOR 216 
wheel, H. B. Ewbank, Jr RA8.079 
ol, combinati Hunt S684 
ol holder, BE. Mueller 867.993 
means for carrying 
and handling I J. Moriarty 868,615 


lles and 


ng 
iH 


md 


| Triped for music stands and the like, ¢ 
it 


liustraied sung and lan- 


| 


Amateur Photograph mera and Dark Room and 
Photo Beacon Che editers of each now join n making | 
“a Magazine w! h « hd be in the hands « very pho 
tographer, professioaal of amateur oe a monthly 
14) per year. Three specimen copies for a quarter 


Am. Photographic Pub. ¢ “i Broadway. New 


TALKING MACHINE NEEDLES 


1 SEND FREER. sewmples of patented tmproved Pert 
meécky Mulli-tone Needles to a terested ir 
Bach needie plays 10 record M i 


weesly. Vetmecky, 3 Broadway, New ‘York 


Ir 1 Steinhauer 868,150 
Truck bolste ( I Bauer S68, 15. 
Truck, ca \ I I Norwich 867 900 
I spparatus for grasping 

the skelp fa \ wer S68 S75 
mnel k PF Youngret S68 050 
irbine J. Hutchings S68, 4:58 
R68 560 


ehul 
irfing machine J. J. Baird S68 ,.521 


! 

t 

t 

t 

t c uM 
Vacuum 7 P. G. Kalse 868,275 
Valve, Tanner & Stuart S68 000 
Valve, P. Aller 86S, 301 
Valve immonia expans ( I Strang S6S,145 
Valve, autom flush, PP. W Landell SON CO 
V i " 

Valve, combinati R. ¢ Framptot 868,177 
\ 


Sha fe 868 


or ex] i 
itve mechanism, automat } D. Acker 
] 268286 





+ 
ra 


Sisler 28.198 


lin b J. Dow S68, 160 


Voting machine G ( Ale ROR O82 


Voting machine W B Nort 
Wagor chute I M. Kraeme 
Wagon side step, J. ¢ Oliva 
Watnacoting, 8. FI Williamsor 














Wall construct! ‘ I Davis 
Warping machine, ¢ Hi. Knapp SOS, 452 
Waahhawi. 3 D Nt 
rr AL I 67 
\“\ 
\ J iW I SHIN 
\\ | N 
i S68,2 
Wat tube 1 ) i ‘ RGR 
Water i t | 
t 
W a te i . 
Wave ID ‘ ‘ 
Wax hold M. B. 3 t 
W heel S Resilient t ! 
Wheel, G. I Brandenb re 
Wheel-shaping machine Pr. ¢ ‘ 
W heeltba “ I ij I ' 
Willow atripper, Herrick & 
Wind pow ipparatus, R SAN 
Windmill, I Miles S07 
| Winding frames, split dr i & 
Oldham S 
W low at ‘ rite 
ener I NUN 
\ f ! \ SUN 
; st 
I 
\ dd I ine t 
' R68, 
M I her SOR, 17¢ 
W re H nand 868,436 
Ww t va & Strohbach . 868,587 








“<8 TO OUR SUBSCRIBERS 


For All 
Laboratorial, 
Experimental & 
Scientific Work, 

New York Standard 


“ Stop - Watches ” 


will give honest, unfailing service and cost less 
than any others made anywhere in the world, yet 
are Fully Guaranteed. § 








No other stop-watch i 
warranted irrespective of price. 
Ask Your Jeweler 


New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J. 
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PRE to 
Scientific American Subscribers 


Home Mechanics for Amateurs 


By GEORGE M. HOPKINS 
Author of ‘‘Experimental Science’’ 


i2mo, 370 Pages. 320 Illustrations. Price, $1.50 postpaid 


The book deals with wood-working, household ornaments, metal-working, 
lathe work, metal spinning, silver working ; making model engines, boilers 
and water motors ; making telescopes, microscopes and meteorological instru- 
ments, electrical chimes, cabinets, bells, night lights, dynamos and motors, 
electric light, and an electrical furnace. It isa thoroughly practical book by 
the most noted amateur experimenter in America. 

Every reader of ‘‘ Experimental Science should possess a copy of this 
most helpful book, It appeals to the boy as well as the more mature amateur, 





Scientific American Reference Book 
I2mo, 516 Pages, Illustrated, 6 Colored Plates 
Price, $1.50 Postpaid 


rhe r 


is crystall 


lt of the queries of three generations of readers and correspondents 
din this book, which is indispensable to every family and business 
man. It is extensively used by goverument officials, The book contains 50,000 
te and exhaustive than has ever been attempted. 
It tells 
how to harness a horse and read a gas meter as well as giving hundreds of 


facts and is much more com 








It is profusely illustrated with engravings and comparative diagrams 


statistical tables. The very wide range of topics treated may be judged by 


table of contents which is mailed free on request. 





The Scientific American Boy 


By A, RUSSELL BOND 
320 Pages. 340 Illustrations. Price, $2.00 Postpaid 


This is a story of outdoor boy life, suggesting a large number of diver- 
sions which, aside from affording entertainment, will stimulate in boys 
the creative spirit. In each instance complete practical instructions are 
given for building the various articles. a 

rhe needs of the boy camper are supplied by the directions for making 
tram ping outfits, sleeping bags and tents ; also such other shelters as tree 
houses, straw huts, log cabins and caves ‘ - 

“he winter diversions include instructions for making six kinds of skate 
sails and eight kinds of snow shoes and skis, besides ice boats, scooters. 
sledges, toboggans and a peculiar Swedish contrivance called a “rennwolf.” 

{mong the more instructive subjects covered are surveying, wi wagging 
heliographing and bridge building, in which six different kinds of bric ges. 
including a simple cantilever bridge, are described. “i 
, In addition to these, the book contains a larger number of miscellaneous 
devices, sich as scows, canoes, land yachts, windmills, water wheels and 
the like. A complete table of contents sent on request. 


i2mo. 


If your name is at present upon our list as a subscriber 
for SCIENTIFIC AMERICAN write to us and we will let 
you know our plan whereby you may obtain all the above books absolutely FREE 


MUNN & COMPANY, 361 Broadway, New York City 


oe ee 
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IAMONDS 


ON CREDIT 


ake Christmas Selections Now. Whatever 

pu select wesend onapproval. If satisfied, 

"7 1-5on delivery, balance in 8 equal pany 
pcyments. Catalog free. Write today 

on03.400. Dept. L180, 92 State &t., Chicago, iL 


FOR SALE 


The entire plant of the 
Grout Bros. Automobile Com- 
pany, at Orange, Mass., con- 
sisting of a large tract of land, 
with three large brick buildings 
thereon, fully equipped with 
machinery, and a good supply 
of stock and materials for the 
manufacture of automobiles. 




































A force of first-class men 
is actively engaged in manu- 
facturing the well known 
“Grout” car, and the business 
has run continuously since its 
establishment in 1898. 

The company has a number 
of well established agencies 
throughout the country, and a 
market already established for 
its cars. 










For terms and particulars, 
call on or address either, 
ELISHA 5S. HALL, Orange, Mass. 
DAVID I. WALSH, Fitchburg, Mass. 


Receivers. 








How TO MAKE "“so09"" 


Fall Directions and Working Settee Zs 
mM 





eter A Thermostat An E tr 
M ation A Ha t am} 
4 Solder g Ir r ? J p Spark Coii. 
4A t Heate be AR stat | 
BL BIE R PUB. ©O., Dept. 8, caus. Mase. each. 


WET PROCESS GONGRETE IS BEST |: 


Ournew Invincible Concrete Block Machine makes blocks 
face down, wet process,damp cured. Triple Tier Rack- 
ing System cures and bieaches to perfection. Tandem. 
Invincible makes two blocks at once. New cataing free. 
The Pettyjohn Co., 615 N. 6th St., Terre Haute, Ind. 


We estimate on anything you want madetoorder. | 
STAMPINGS, MODELS, EXPERT WORK 
We publish “The Silent Partner,” a brainy littie 





magazine, full of zood thougbts. Sample free. Write us. 
THE 


G we i MAC ye 


| 
AND STAMPING Co. | 
TO Hamilton &t. ». | 


Cleveland, 





Corliss Engines 1 Brewers’ | 
Mae hinery. VILTER 
899 Clinton St., Milwaukee, Wis. 





and a. lers’ 
MFG. CO., 


MODELS & EXPERIMENTAL WORK 
inventions deveioped. Special Mac hinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 
Expert Manu! acturers 
RUBBER. 3 SaSscr"| 


PARKER, STEARNS & CO., 228-220 South Street, New York 
MODEL & EXPERIMEN TAL MACHINEPY. 


Gears. Dies, Novelties manufac- 
tured. Fine, Accurate eh a _ Cc ialty M. P. Schell, 
1759 Union Street, San Francisco. 


MODELS 


GEARSIO” 
We Supply 


Dies, Pressed Steel 
Metal Stampings, Tools, Modeis, ni — Patterns, 
Special Machinery, 


Quick deliverie active prices. 
Chicago Model Supply Co., 66 Sheftie ld | we Chicago, LiL 


NAME PLATES—STEEL STAMPS 
EMPLOYEE CHECKS, KEY TAGS & BADGES 

J.ROBBINS MFG.Co.58 KNEELAND ST. &f 

SEND ror CATALOGUE *****BOSTON. MASS. 











o vents S PERFECTED | 
KS 
193 rH NCLARICS St CHICAGO 


a2, oducts, Sheet 














Industrial products examined and working 
formulas provided, processes improved, coun- 

sel and expert evidence. Assay of ores, alloys, water 
and fuels, etc., etc. Inventors assisted; instruction. 
Established 1882. Monadnock Laboratory, Chicago. 


Oe Chemical Analyses 





| Boards, 


| | Fertitiz rs 


| Formaldehyde, 


|} Rubber cement, F. W 





& Do Your Own Printing 
$5 press prints cards, labels, etc 


. OClreular, | « 


book, newspaper prees $15. Money saver, | 
maker. All easy alessent. Write factory 
for press catalog, rye: paper, etc. 

THE PRESS 00., Meriden, Conn. 





#60 YEARS’ 
EXPERIENCE 






Trave Marks 
DesiGNns 

Copyricuts &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion frees whether an 
: vention is probably patentable. Communica- 
ions strictly confidential. HANDBOOK ‘on Patents 
soni free. Oldest agency A securin nts. 

Patents taken through Munn & Cov. receive 
special notice, without charge, in the 


Scientific American, 


A handsomely illustrated weekly. 
culation of any scents journal: 
ear; four months, $1. Sold 


MUNN UNN & Co 261 eronie. Ne New Y 


8t.. Washingt 








DESIGNS. 

Car body, W. R. McKeen, Jr.. 
Jar, pottery, E. 8S. Smithson... 
Typewriter ribbons and _ tension 
spool for, J Alexander....... 


bands, 


TRADE MARKS. 


disinfectant 
Actien 


Antiseptic and 
Chemische Fabrik auf 
Schering) 

Antiseptics, 
Chemische 
Schering) 

Baking powder, 

Baking powder, 

Balls, golf, B. F 

Batteries for locai application, 
Taylor 

Beer, Galveston 

Beer and wine 
erts & Co ° e 

Benzin, naphtha and 
Oil Co. ‘of New York 

Beverages, certain carbonated, 
fabrik Lenzburg vorm. Henckell & 
mm GB. ce 

certain wooden, J Lonke 

Boot and shoe trees, shoe forms, ete., O. A. 
Miller Treeing Machine Co 

Boots and shoes, leather, George C. Snow 


substance, 
(vorm C 


deodorants, | and disinfectants, 
Fabrik auf Actien (vorm, B. 


Creamery Baking Powder Co. 
Geiger-Tinney Co. 

Goodrich Co.. 

hand, ‘C. W 


trewing Co * 
preservatives, A. Boake Rob 


gasole ne, Standard 


Conserven 
Roth 





Boots, shoes, and footwear, leather, Tread 
well Shoe Co . 
ey Lee Broom and Duster Co . 
jutterin and oleomargarin, John F. Jelke 
Co € 
( andle 8 and candied popeorn, National 


Canned fruits and vegetables, H. F. Hem 
ingway & 
Cartridges, lo aded shells, caps, ete., Peters 


Cartridge Co " 
Cement, Portland, Hammer Portland Cement 
Ww 


Cement, Portland, Hawkeye 
( 

Cement Portland, 
ment Co 

Cider, Paducah Vinegar Works 

Cigarettes and smoking tobacco, Orientalische 
Tabak und Cigarettenfabrik Yenidze 


Kansas City Portland Ce 


Inhaber Hubo Zietz.. 

Cigarettes, cigars, and tobacco Maspero 
Freres 

Cigars, R. Fernandez & Co 

Cigars, Y. Pendas & Alvarez 

Clothing, certain, Blum Co 

Clothing, certain, F. A. Patrick & Co 

Clothing, certain work, Burnham-Munger 
Manufacturing Co . ‘ . 

Coal, Dering Coal ¢ 


McLaughlin & Co.. 65,709, 
’. Goodrich Co 
'. Goodrich Co 


Coffee, W. I 

Dental dam, B 

Dental rubber, B 

Dentifrices, W. H. Hall 

Dust preventive, J. 8S. Lamson, Jr 

| meant high, Eastern Dynamite Co 
65,647 to 

American Fertilizing Co 

wheat, Climax Milling Co. 

product of, Chemische 


Flour, 


auf Actien (vorm. E. Schering) 
Game blocks combination, Cc 1. Rieth 
Games, mosaic, A. Richter.. ; 
fair tonic and eye 


water, F. L. Kea 
Hosiery, A. B. Andrews Co -s 
Hosiery L. Neebe 
Infant pacifiers, B. F 


Goodrich Co.. 
Inks, writing, H. C 3 


Insect paste, S. H. Kellogg 

Jewelry, certain, J och a de 
anterns, oil-burning, R. E. Dietz Co.65,659, 
Lard, National Packing Co.. 

Malt and hops, extract of, Malthopine Manu- 


facturing Co 
Meats, smoked and salt, 
Medicinal 

bers 
Medicine 
Medicines 
Medicines 
Medicines, 
Medicines 
Ol, olive 


Kingan & Co 
powders for live stock, L. Cham 
certain liquid, John Wyeth & Bro 
certain, Frederick Stearns & Co 
certain, J. E. Hasson 

certain, R. B. H. Leighton 
certain, J. J. MeAllister 
Herman Kienzler Co....... 


Paint, insulating, Toch Brothers.. ees 

} Paints, Aqualite Fire Proofing Paint ‘Co. of 
New York . . 

Pens, steel, E. G. Soltmann.. 

Perfumes, J. L. Grossmith. 

Pomade, J. P. Ward. ° : ° 

Remedy, certain, Le Compte & Gayle Co 


Whitcher 


Rubber water bottles, B. Goodrich Co., 
65,666, 
| Salt, table, Worcester Salt Co 
Saw blades, hack, West Haven Manufac 
turing Co . 
Shirts, dress, negligee, and flanne 1. Burnham 


Munger Manufacturing Co 


Silk and silk-mixed piece goods, Susquehanna 
Silk 1 , 
Silk underskirts, 8. N. Magill 


Snuff, H. 
Soap, bar, D 
Soap, laundry, 


Groya.. 
Rumsfeld. . 


Southern Cotton Oil Co 


Starch, laundry, A. Hogue ‘ 
Tablets, pads, and paper, writing, ‘K ’ Knie p 
Talking machines and parts thereof, Cie 


Gle. de Phonographes Cinematographes 
et App. de Precision ° 65,669, 


Tapioca and sago, Griggs, Cooper & Co 

Tea, Swain, Earle & Co ‘ sene 
Textiles, certain, R. Muller 

Tobacco, chewing and smoking, American 


Tobacco Co 
Tonic, perve, B 
Toy railways, Ives 

tion . . vee 
Tracing cloth, "B. G. Soltmann 
Watchcases, Waltham Watch Co 
Whisky, F. Westheimer & Son R 
Wood finish, certain, Lilly Varnish Co 


Thomas 
Manufacturing 


LABELS. 


. 65,626 


Portland Cement 
¢ 


° t 
Fabrik 
( 





. 65,630 | 





. € 


Corpora- 
6h 





| 
65,624 


65,627 
65,629 
65,668 


65,690 
65,658 


65,617 


65,660 





65,671 
65,655 | 
| 
65,704 ! 
65,674 | 


65,661 | 
65,654 | 


65,650 
5,651 
65,652 
65,683 
65,682 


65,680 
673 






) 
> | 


65,67 


| 
5,621 | 
65,646 
65,710 
65,619 
65,618 
65,631 
65, 637 | 


5,608 








65,653 


65,670 | 
6 





€ 
65. 


ae) 
= 
ws 





‘‘Aliquippa Export Beer,"’ for beer, Mutual 
Union Brewing Co.. 13,831 
‘Crescent,’’ for carbonated non-aleoholi 
beverages, Scales, Wilson Co 13,83: 
Enbarsol,”’ for a tonie beverage G I | 
Lovegran . 13,832 | 
“Kaffir Blood and Nerve Tablets,’ for | 
medicine, R. H. Shepherd..... 3, 835 | 
‘““Pennsy Select Beer,’’ for beer, Mutual | 
Union Brewing Co........ ; 30 | 
“Teddy Bear Selected Dates,’’ for dates 
Hills Brothers Co . cbbes cues 884 | 
PRINTS | 
‘‘Our Schoolmaster’ Serfes—No. 1,’ for 
men's and boys’ coats, vests, and 
trousers, Ed. V. Price & Co....... 2,135 
‘‘Our Schoolmaster Series—No. 2,’ for | 
men’s and boys’ coats, vests and | 
trousers, Ed. V. Price & Co.. 2,126 
*‘Our Schoolmaster’ Series—No. laid for 
men's and boys’ coats, vests and 
trousers, Ed. V. Price & Co..... 4 2,137 
‘‘Our Schoolmaster’ Serles—No. 4," for 
men’s and boys’ coats, vests and 
trousers, Ed. Price & Co ‘ 138 





A painted copy of the 
of any patent in the foregoing list, 
in print issued since 1868, will be 
this office for 10 cents, provided the 
number of the patent desired and the 
given. Address Munn & Co., 361 
York. 


specification 
or any 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
particulars 
address Munn & Co., 361 Broadway, New York. 


going list. For terms and further 


and drawing 


furnished from 
name and 

date be 
Broadway, New 


patent 








You see here a remnant of steel ribbon, from which 
‘*“GILLETTE”’ blades have been stamped. 

Over four and a half miles in length of this ribbon 
passes through my presses each day in order to supply 
the demand for the Gillette Razor. 
This makes more than one hundred 
and fifty thousand (150,000) blades, 
each having two sharp edges, which 
represent nearly seven miles Of 
razor edge turned out by 
my factories 
daily. 







“a 












These 
little 
blades 
have solved 
the problem 
of sanitary 
self - shaving — 

Saving time, 
money and labor 

That is why every 


man should — shave 
L/ himself with the 
““GILLETTE.”’ 
Ask your dealer for the 
Gillette’? To-pay, and 
‘“shave yourself’? with ease, 
comfort and economy. 


The Gillette Safety Razer consiats of trinic 
aver piates holder—12 double-edged blades 

in velvet lined leather case, Price 
Combination sets $6.50 to 650.00, 
Blades so inexpensive when dull may be 
thrown away. 

Sold by leading Jewelry, 
and Sporting Goods Dealers. 
and our interesting booklet. 

Refuse all substitutes and write to-day for our 
special free trial offer. 


GILLETTE SALES COMPANY 
207 Times Buildin 
NEW YORK Cl 






To accomplish this re- 
uires six acres of 
foe space, upwards 
of twelve hundred 
people and more 
than five hun- 
dred _ special 
machines. 

























































Drug. Cutlery, Hardware 
Ask for the *' Gillette’ 





















OUT NOVEMBER 9, 1907 


THE SPECIAL 


Automobile 
Number 


Scientific 
American 


Handsome Cover in Colors 
Lavishly lUlustrated 





Price Ten Cents 








HIS SPECIAL NUMBER will con- 
tain a greater number of detailed 
descriptions of improvements in con- 
struction of all American Autemo- 
biles than ever before published. 


Engines, transmissions, steering gears, shock 
absorbers, axles, frames and all other parts of im- 
portance will be illustrated and described in detail. 


There will also be a page of Automobile Novel- 
ties, consisting of various accessories of use to the user. 


The description of new features will be more 
complete than ever before, and the issue will show, 
in a condensed form, the progress which has been 
made in automobile construction during the past 
twelve months. 








ORDER 


MUNN & CO., 


FROM YOUR NEWSDEALER OR FROM 


361 Broadway, New York City 
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Rubber Pump Valves 


Cold and Hot Water, Oils, Acids, | 


For 
High Pressure Mine Service and for 
eH SH 
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device. # 2 BH 8 HS 


NEW YORK BELTING & 


PACKING COMPANY, Ltd. 
91 & 93 Chambers Street, New York 


zvery pumping requirement. 


COLD GALVANIZING. 


AMERICAN PROCESS 
SAMPLE Sanol NFORMATION 


NO ROYALTIES 
« APPLICATION 


NICKEL 


Electro-Plating 
Govaratas and Materval 
Tue 
Hansen & VanWinkle 
Ce., 
Newark. N. J. 
2 & 8. Cana) St. 
Chicago. 
















Best Railroad 


varte * at lowest prices 
ow x aad Wagon or Stock Seales made 
Aliso 140 useful articies, including Safes, 
Me yi ne Machines, Bicycles. Tools, ete. Save 
Money. Lists CHICAGO BCALE Co., Chicago, Ll 


EVER NEED DUPLICATES | 


“1 nm, 7 ’ “re. 
f tew days trial, ‘with mt deposit 
, mers wh 


fip Top shnplest, easiest « 
ea ‘| : 








felix Fi: , Begs Puplicator « » 


dJokn Street, Ne 


Bausch & Lomb 


Chemical Apparatus 

We invite attention to our superior advan- 
tages for supplymg C. P. Chemicals and 
Chemical Apparatus for every kind of labora- 
tory or experimentab work. We import our 
Glassware direct from our factory in the 
Thueringen F orest, and carry acomplete stock. 
A\n interesting booklet sent upon request. 

“PRISM” IS A LITTLE MAGAZINE 


publish monthly, beautifully made and printed, and 
we shall be pleased to enter your subscription free. 


Bausch & Lomb Optical Company, Rochester, N.Y. 
New York Boston Washington Chicago Sana Francisco 


BRISTOL'S 


» bause Bldg. 
ork. - 








Recording Instruments 


Vor Pressure, Temperature and 
Blectricity in all ranges 


| 
INSURE SAFE & ECONOMIC AL| 
OPERATION | 


Write for ¢ iia m@ T, stating conditions 
THE BRISTOL CO., Waterbury. Conn., U.S.A 


New Yort § Liberty Stree Chicago, 153 Monadnrck Building 





, OLDS 


ENGINES 
“Dat Err Tt” 











For 2s years the 








standard. Used by 
U. S. Government, ¢ 
We build engines from 3 to 50 H. P. for all surts 3 
of stationary aud farm power. Send for catalogue. § 
OLDS GAS POWER CO.. 958 Seager St., Lansing, Mich. 3 
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A Watch 
Completed 


It takes longer to adjust a good 

watch than to put it together. 

Real watch-making is not merely as- 
sembling the parts, but balancing, ad- 
justing and reconstructing the mechanism 
to run smoothly, regularly and accurately 
under all conditions of temperature, posi- 
tion, jar, jolt and vibration. Every 
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WATCH 


is completed by the makers. Atter the movement is assembled it is tested 
and adjusted until itis absolutely accurate, then it is put in its own case by 
the makers and again timed and tested for weeks. Any variation caused by 
changed condit.ons must be corrected by a complete re-adjustment in the case, 
so that after the final 2 epee every Howard Watch will keep perfect time 
with the hairspring regulator exactly in the centre of the scale. 

To further protect this permanent adjustment—and to give you 
the means of identifying the case and movement, each Howard 
Watch is placed in a velvet-lined mahogany case, accompanied by 
Certificates of Guarantee, giving the movement and case numbers 
and the fixed price at which the watch is sold everywhere. 

Howard Watches are made in men’s sizes onl Prices range from 
$35 to $150, the difference being Seer: rials or workmaa- 
ship, but in quality of case, number of jewels, and adjustments. 

“Watch Wisdom” FREE. 
want you to have a free copy of “* Watch Wis- 
a migaty interesting book, which tells more 


about time than you ever knew before. It's written 
by Elbert Nubbard. Write to-day. 


E. HOWARD WATCH COMPANY, 
South Street, Waltham, Mass., U.S. A. 

















The Griffin Mill pulverizes 
Cement Rock and Clinker, 
Coal, Phosphate Rock and all 
other refractory substances to 
any desired degree of fineness 
at less cost than any other mill 
or by any other process 


It is not only unique in design, 
but of very simple construction, 
having few wearing parts. 


It is guaranteed to do more 
work per horse-power, and 
deliver a more uniform prod- 
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Hundreds of leading 
manufacturers pro- 
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we gladly refer to them. 


Send for illustrated descriptive Cata- 
logue and names of delighted users 






MANUPACTURED ONLY BY 


BRADLEY PULVERIZER CO, 


92 STATE ST., BOSTON 
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London Office - 37 Walbrook, E. C. ‘AN hy 

Berlin Office + 60 Friedrich Strasse MN 
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TAPES AND RULES 
ARE THE BEST. 
For sale everywhere. Send for 
alog B 
LUFKIN RVE® eo 
Saginaw, Mich., 
New York and Aa 





















( Trade. Mark.) 

Heaviest otly grain leather—tan col- 

od. Watertight construction. Com- 

oriatie and nearty indestructibie. 
Bend for pamphlet 


ADDELL, 
3810-1816 Marke: H+, Philadelphia 








= Mullins Stee! Boats 


Writ fi illustrated , German or Spanish, 
~ <a of th pe neh Row Boats, Hunting 





=. || Foreign Agents Wanted For 


Mullins Pressed Stee! Boats are particularly adapted for ase in hot climates. Built with 
Cannot sink, crack or leak—indestructible, elegant in design 
and finish and superior to wooden boats. Mullins Steel Motor Boats are fast and noiseless. 


The’ w. H. Multine Oo. Ne Franklin St. Salem, O., U.S. A. 


Boats. 














* 


erent een arena 
Produces a powerful, white, steady ++ my brighter 
than electricity or acetylene, Pp 
abso y saf 
Makes and burns i 


No Grease, No 





rweek, 


2 Oder 


e, No Dirt, 
Over 100 different Sieg jene —aeent 
anted. , 


THE BEST LIGHT CO., tin be danten, Ohio. 

































The bobbing up and down of a cover on an or- 


dinary tea-kettle suggested to James Watt the idea 


for the modern steam engine and locomotive. 


You have opportunities that in Watt's 
time or even in your own father's time were not 
dreamed of. You can secure in compact, easily 
accessible form, all the knowledge that Watt ac- 
quired from hard study and the knowledge that 
hundreds of other scientists have given to the world 
before and after his time. 


Cyclopedia of Engineering 


Published by American School of Correspondence, Chicago 
the most practical and comprehensive treatise yet published on 
Steam Engineering and allied subjects. The greatest authori- 
ties, the most practical experts, the best known engineers, have 
helped to make this great work the very embodiment of per- 
fection for HOME STUDY. 


LESS THAN % PRICE 


te get men who are interested in Engineering started in HOME 
STUDY WORK, This Cyclopedia will conclusively prove the 
superiority of the method of instruction of the American Schoo! 
of Correspondence. We believe it will eventually lead to en- 
roliments in our regular courses; otherwise, we could not 
make this bargain offer. WE EMPLOY NO AGENTS. 


$14.80 instead of $36.00 


SENT EXPRESS PREPAID FOR FIVE DAYS’ FREE EXanml- 
NATION. Send $2.00 cash and $2.00 a month thereafter, until 
you have paid $14.50, the special price. Return at our ex- 
pense, If you do not care to keep the books. 
























Just the right kind of help for the man who wishes to become a 
, or fireman—the man who has secured his license 
' ho works in a power plant or any mechanic or en- 
gineer ambitious to bette rh self 
Invaluable to the ambitious jan who has the care of a 
heating system—the cha affe ur or poten owner mba 
would save wear and tear on engines and machinery—and 
men in general who come in contact with steam, gas, gaso- 
line, or oll engines, 
American School of Correspondence 
CHICAGO 
Editor-in-Chief—Lovurs Dern, A.M.S.B., Associate Prof. 
Massachusetts Institute of Technology. 
i h red more sf ages, over 2,000 full 
* sections, tables, — ete. Com 
t sin every volume—thus co 





ook and reference 
siorimeters, Pumps, Ele- 
ears, |urbines, Compression 
n, Steam, Gas, and Oil Ea- 
Boilers, Condensers, Navi- 

£ ax Engines and Boilers, Aw Brakes, 
Machi ne Shep Work, Ventilation, Heating, Me 
chanical Di ng, Air Compressora, Princivies 

and Manag of Direct Current Dynamos 
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and Motors—Electrie Wiring and Lighting, 
Storage Batteries, pee biles, « 
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HARDERFOLD 
HYGIENIC 
UNDERWEAR 


Inter-Air-Space System 
is two-fold throughout, afford- 
ing protection against the vicis- 
situdes of our variable climate to 
Invalids, Athletes, Professional 
Men, Merchants, Accountants, 
and all occupations in life, in- 
door or out. 

Over 1100 Physicians 
have united in testifying to the 
sanitary excellence of the 
HARDERFOLD system of un- 
derclothing. 

HARDERFOLD FABRIC CO. 
163 River Street, Troy, N. Y. 
Send for Catalogue 


WM. H. BRISTOL 
Electric Pyrometers 


Portable or Recording Forms. 
All ranges to 200° Ff. Practical, Ac- 
curate. Inexpensive. Guaranteed to 
give satisfaction. Send for circulars. 


Wm H. Bristol, 46 1, 46 Vesey St., New York 


Would You “Make the Round 
Trip” Without Uncertainty? 

Investigate the 
Marine Motors 
We are ready to 


“SHOW YOU” 


Send for valuable facts 
about Marine Motors 


THE HILDRETH MFG. CO. 


708 Sheridan, Lansing. Mich., U.S.A 








‘ 
ON THE LEVEL”’ 
Yon see in an instant just ‘ to pre”? your 
work is out by using the “Which Way ’ 
Pocket Level. Size o 
thick, neatly nickeled. Sample for twenty 
five 2-cent stamps. (3 Caliper on gg 
E. G. SMITH ©O., Columbia, Pa 
Liberal Inducements to Agenta. 
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